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[OFFICIAL NOTICE. } 


Twenty-eighth Annual Meeting, New England Association 
of Gas Engineers. 
Bibles el a 
OFFICE OF THE SECRETARY, LyNN, Mass., Jan. 20, 1898. 
The twenty-eighth annual meeting of the New England Association 
of Gas Engineers will be held at Young’s Hotel, Boston, Wednesday 
and Thursday, February 16 and 17, 1898. 
C. F. PricHarpD, Secretary. 








[OrFictaL NOTICE. ] 
Fifth Annual Meeting, Michigan Gas Association. 





OFFICE OF THE SECRETARY, 
Sacinaw, E. S.,-Micw., Jan. 11, 1898. 

To the Members of the Michigan Gas Association : Gentlemen—You 
are hereby reminded that the fifth annual meeting of our Association 
will be held on Wednesday, the 16th, and Thursday, the 17th, days of 
February next, at Port Huron, Mich. 

The new Hotel Harrington has been selected as Association head- 
quarters, with rates, for all rooms without bath, at $2.50 per day; with 
bath, at $3 per day. From experience at our recent meetings it would 
be well to have rooms reserved as early as possible. 

The following papers will be presented for consideration : 

‘* Experiments with the Welsbach Lamp,” by Mr. Frank H. Hess. 

‘‘An Automatic Closed Purifier,” by Mr. Henry G. Beatley. 

‘*Our Patrons: How to Treat Them,” by Mr. S. Milo Dole. 

‘“‘The Utilization of Coal Tar by Distillation,” by Mr. Edward J. 
Ellis. 

‘* Reminiscences,” by Mr. Robert Calhoun. 


Mr. Fred. J. Howden will also present a paper, the title of which is 
not received. Respectfully yours, Henry H. Hynes, Secretary. 








BRIEFLY TOLD. 
eee 

OstTtuARY Nots, Mr. Grorae D. Capot.—A week ago we had to 
report the death of Mr. George D. Cabot, whose useful life came to an 
end at his home, in Lawrence, Mass., on the morning of the 18th inst. 
Preferring that our account of his united history should be accurate 
rather than hysterical, the story of his life was put over for a week ; 
and here we give its details, so far as fair collection may go. In. rela- 
tion to our story we wish to acknowledge our indebtedness to Mr. Chas. 
F. Prichard, of Lynn, Mass., and to Mr. C. J. R. Humphreys, of the 
Lawrence Gas Company. 

Mr. George D. Cabot, whose kindly ways and thorough means: were 
much better known to the gas makers of 1878 than to those of 1898, was 
born in Jamaica Plain, Mass., April 26, 1812. His first tuition was 
gained in the school conducted by Dr. John Homer, and his education 
was completed in the Watertown (Mass.) Academy. His first business 
employment was with the Boston drygoods firm of Merrick. Lea & Co., 
who were engaged in the earliest development of the production of 





‘| cloths from cotton. 


In this line of trade he remained, im varying ca- 
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pacities and at different places, until 1845, when he removed to Law- [Prepared for the JourNaL.] 
rence, Mass., there and then assuming an important position with the 
mills and administration of the Essex Company. About 1850 (the nat- isan. ae 

ural drift of his mind put him rather in touch with the mechanical than By Mr. J. P. Gut. 
the administrative division of any enterprise with which he was con- : , 
nected) he took charge of the machine shops of the Essex Company, The excellent article of Mr. Herman Poole, in the JOURNAL of the 
out of which the Lawrence Gas Company subsequently grew. When 3d inst., on ‘** The Heat of Revivification,” has suggested the communi- 
the Essex Mills gas works had Gininchainsal to supply gas to the residents cation of a mode of viewing and treating the subject, which has long 
of Lawrence (about 1851) on a scale worth mentioning, Mr. Cabot was been familiar in its outlines to gas engineers, and which from its sim 
put in charge of that section of the Essex Company’s business ; and the plicity 8, perhaps, of oer easily applied and practica l char mater. 
best part of its trade, before or since, never was better in a monetary Omitting the minor impurities in the gas, such as bisulphide of car- 
sense than was its gas trade. In his later years (always a man who bon, which are important as obnoxious elements, but notso much so in 
kept his word and respected his obligations) Mr. Cabot, as Agent this connection, it is assumed that the impurity to be removed is sul- 
of the present Lawrence Gas Company, led that development of phureted hydrogen (H,S), that the purifying agent is the seaquioxide of 
the Essex Mills Compaay’s commerce, until he was succeeded in iron (Fe,0,), and that the result or product is sulphide of iron (Fes. ) 
its management (1885) by Mr. C. J. R. Humphreys. In the year last What will be the temperatures caused by the chemical reactions of the 
named the veteran retired to enjoy the relief that: his long period of | 88 in the purifier and when removed therefrom ? It is also assumed 
faithful service with the Essex Mills and the Lawrence Gas Company that the quantity of sulphureted hydrogen in the unpurified gas is 8 
justly entitled him; and it is our satisfaction to record here that none cubic feet per 1,000. As 1,000 cubic feet of sulphureted hydrogen weigh 


Heat Developed During Purification. 


may say he was other than a man—just, and fair, and charitable. 94.8 pounds, 8 cubic feet weigh .7584 pound. 

- He was present at the organization meeting of the New England | (A) The formula of sulphureted hyrdogen is H,S. 

Association of Gas Engineers, was a member of its first Board of Di- The atomic weights are...............++ 2+ 32 = 34. 

rectors, and presided over its deliberations during the years 1875-76. Numerical weights..... ahinies 6 wiolep-aed ote = 0446 + .7138 = .7584. 


Later on the Association signified its esteem of him, on his retirement Therefore, there is .7138 pound of sulphur in the .7584 pound of H,S. 
from the active ranks, by naming him to the Honorary Membership | This quantity of sulphur will be employed in the following equation : 
list, which means much in the practice of the New England Asssocia-|(g) The formula of sulphide of iron is....... FeS. 

‘tion. He was the first President of the Guild of Gas Managers, which The atomic weights are...........+...:: 56 + 32 = 88. 

place he held from March, 1880, to March, 1882. The Guild, true to its} | Numerical weights.... .....:......+++. == 1.2492 +.7138 = 1.9630. 
tradition of putting honor on those who should be honored, translated 
him to Honorary Membership, November, 1890. He was elected to 
‘non-resident membership in the Society of Gas Lighting, April, 1880 ; 
and his membership in the American Gas Light Association dates from ss ; ; 
his election thereto, May 13, 1874. In all of these bodies, representative (C) The formula of sesquioxide of iron is.. Fe,0,. 

of the engineering end of the gas industry, he was respected and liked. The atomic weights are............++ 113 + 48 = 160 cee 
He left a son (Doctor John Cabot, of this city) and a daughter—Mrs. Numerical weights Cece rece sececcsesce = 1.2492 + .5354 = 1.7846. 
Stevens, of Chicago. The funeral services were held in his home at, Therefore, the 1.2492 pounds of iron requires .5354 pound of oxygen 
Lawrence,- Mass., on the morning of the 2ist inst., the Rev. George H. , to saturate it, and the .7584 pound of the sulphureted hydrogen re- 
Young, of the Lawrence Unitarian Church, officiating. The gas in- quires 1.7846 pound of sesquioxide of iron for its withdrawal from the 
dustry of New England was represented at the services by Messrs. A. | unpurified gas. 

B. Slater, H. B. Leach, C. F. Prichard, Odiorne Swain, C. J. R.| The .0446 pound of hydrogen in the sulphureted hydrogen, as per 
_Humphreys, F. W. Thomas, C. W. Hinman and H. A. Allyn. The formula (A), combines with the .5354 pound of oxygen set free from the 
‘Guild of Gas Managers sent a beautiful floral token in remembrance of sesquioxide of iron with the following result: 

their ex-President, and the prayer at the grave was so harmoniously (D) The formula of water is.... H,O. 





Therefore, the .7138 pound of sulphur combines with 1.2492 pounds of 
}iron to make iron sulphide. This 1.2492 pounds of iron is employed in 
the equation below : 


rendered and echoed that none there could doubt that a well loved man The atomic weights are.... 2 + 16 = 18. 
_had-been put to rest. - A feature of the proceedings was in the fact that Numerical weights......... =.0446 +.3568 = .4014 pound of water, 
the pall bearers were seven of his stalwart grandsons. leaving .5354 —.3568 = .1786 pound of oxygen uncombined, and it may 


; be so considered. 
Norss.—Mr. Jacob G. Miner, of this city, whom many in the gas} We have, therefore, as the product of the reactions in the mass of 
trade will remember as a manufacturer of gas lamp lanterns, died at| purifying material : 








his home, 611 East 139th: street, on the 19th inst.——At the annual Nn needa, nag perry ern 1.9630 pounds. 
meeting of the Niagara Falls.(N.Y.) Gas Light Company the officers Rika épucts esis ibe poseveianenes By lay 
chosen were : Directors, H. L: Brewster, E. Perkins, H. Hawks, G. N. | BCs Re a: 7648“ 
Perkins, J. E. Pumpelly, P. A. Porter and L. A. Boore ; President, H. BENS Saicewtus bai oveiveks anepie 4014“ 

‘L. Brewster ; Vice-President, P. A. Porter; Treasurer, E. Perkins; 2 - 
Secretary and General Manager, L. A. Boore. This Company is pros- Total.....++seeeeeeereees 8.3078 


pering, asit should. And it is our further belief that Niagara Falls as , To these are to be added the 1,000 cubic feet of gas, weighing 40 pounds, 
a place for the utilization of power is quite up to all the possibilities | which passes through the purifiers. ; 

that may be gained by transmitting power to Buffalo ‘some 20 miles} The sum of the products of the above weights of the respective sub- 
away.”——The Trustees of the Northern Liberties Gas Company, of |Stances, engaged in the purification of the gas, multiplied by their 
Philadelphia, Pa., have announced that, during the current year, the | Specific heats, will be the amount to be divided into the heat units, 1141, 
doliar rate shall obtain in all the districts supplied by them—a con- | of the combination of the iron with the sulphur to obtain the tempera- 
‘eession ‘of 25 cents pér 1,000. The rate is named to become operative, | ture in the purifier. 





in the respective districts, as follows : First district, Feb. 1; second dis- FeS....<:..3... 1.9630-pounds x .122 specificheat = .240 
-trict, March 1; third district, April 1——Mr. Martin Molony, who has Oxygen ..:..... 1786. ‘* x 2175 - = .089 
been in charge of the works’ end of the Delaware County Gas Com- 2 EPR DE ar .7648 = *S x .800 = = ~200 
pany, of Chester, Pa., since 1892, resigned that position on the 22d eae “pn: <** x 1.0 . = .401 
inst., to accept a responsible place with the United Gas Improve- Illuminating gas 40.00 ‘x ~=—-.6022 " = 24.09 

ment Company, presumably in connection with the latter’s operation 
of the Philadelphia gas works.. Mr. John M. Callanan, who has acted Oo oakn sikh csv vidpgnsae eines adneennscseeveccace 25.000 
as Manager of the Delaware Company for some time, will also assume 1,141° + 25 = 45° temperature. 


the responsibilities of its engineering direction.—At the annual meet-| Add to these 45° the 32° of the Fahrenheit thermometer, between 32° 
ing of the stockholders in the Consumers Gas Company, of Wilkes-| and zero, and the temperature will be 77° by the thermometer. This is 
Barre, Pa., the officers chosen were : Directors, Abram Nesbitt, E. W. | so near the daily experience in gas works as to prove the substantial ac- 
Mulligan, Ed. C. Jones, Jesse T. Morgan, Liddon Flick, R. J. Flick | curacy of the estimate. 

and John Flanagan; President, Abram Nesbitt; Vice-President,| It will be noticed that the full heat units of the combination of the 
-Edward C. Jones; Treasurer, Jesse T. Morgan; Secretary, John|iron and sulphur are used in this last calculation. There are some 
‘Flanagan. -_ ; who proportion the heat units to the quantity of iron used. This is 
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o 
mantlodiy tabeteedt; for heat units are a constant and unvarying num- 
ber for each and every substance being consumed or undergoing chem- 
ical combination, It cannot be divided, as ie potiowing examples will 
prove: 

The heat evolved by 1 pound of hydiogen re with oxygen is 
sufficient to raise the- temperature of 62,030 pounds of ‘water 1° F., or 
1 pound of water 62,080, that is, 62,030 heat units. | 

One pound of carbon burning with oxygen produces heat, sufficient 
to raise the temperature of 14,400 pounds of water 1°, or 1 pound of wa- 
ter 14,400°, the heat units of carbon. There are, therefore, 1 pound of 
hydrogen and 1 pound of carbon with 1 pound of water or 1 pound of 
hydrogen or carbon and 1° of temperature, from which, chemically 
speaking, there can be no deviation. 

Also, 1 gramme of hydrogen will raise 1 gramme of water 34,462 
heat units C., which is equal to 62,030 heat units F.; and 1 gramme 
of carbon will raise 1 gramme of water 8,000 heat units C., which is 
equal to 14,400 heat units F.; both of which are the same as the pre- 
ceding. 

Therefore, if 1 pound of iron combining with sulphur will raise 1 
pound of water 1,141° F., the heat units, .5 pound of iron combining 
with sulphur will raise .5 pound of water 1,141°. If 1 pound of carbon 
uniting with oxygen will raise 1 pound of water 14,400°, .5 pound of 
carbon uniting with oxygen will raise .5 pound of water 14,400°. 

The temperature obtained above, 77° F., shows conclusively that 
there is no danger of the ignition of the mass in the purifiers, under or- 
dinary and normal conditions. The occurrence of any such risk would 
arise from a much larger quantity of sulphur in the gas than the nor- 
mal average, and from the gas entering into the purifiers with an excess 
of temperature, or should acquire it while passing through the purify- 
ing material ; an event of which the percentage of risk would be ex- 
ceedingly small. 

If, however, under these contingencies air should, from any cause, ob- 
tain entrance into the puriflers, the ferrous sulphide which may have 
been formed would be reconverted into sesquioxide of iron, with an ad- 
dition to the temperature and the elimination of the sulphur, which in 
its nascent state might form combinations, which in their turn might 
further increase the temperature to a degree that would ignite the sul- 
phur as well as the dried shavings or sawdust. 

In the second place, inquiry is to be made of the character of the 
reactions when the material is removed from the purifiers and spread on 
the floor or paving. The material as hereinbefore found consists of 
1.963 pounds FeS, .1786 pound of oxygen and .7138 pound of wood, of 
a mean temperature not varying much from that of the atmosphere. 
The F. units of heat produced by the combination of iron with oxy- 
gen are 2,280. 1.963 pounds of FeS contain, as per formula (B), 
1,2492 pounds of iron and .7138 pound of sulphur. 

Now, the formula of the sesquioxide is Fe,O,. 

The atomic weights are............ 112+48 = 160 

Numerical weights................ 1.2492 + .5354 = 1.7846 
Therefore, 1.2492 pounds of iron combine with .5354 pound of oxygen, 
making 1.7846 pounds sesquioxide of iron. The products multiplied by 
their specific heats are as follows: 





er eee .3569 
-7138 pound of sulphur x .2026................000% .1446 
FEM NET UE, WOOU- KS ioas ce ccsiceccndudierss ens 2294 

3.2632 .7309 


2,880 + .7309 = 3,940° F. temperature, as the result of the purifica- 
tion of 1,000 cubic feet of the gas. This temperature would soon ignite 
the whole mass if it were not for its contact with air circulating freely. 
The specific heat of air is .2377. 

Suppose that the 3.2632 pounds of the products be spread over 4 
square feet, and that .5 cubic feet of air (in excess of that required for 
the chemical combination) passes over or rises therefrom per minute, 
which is a fair estimate. Let it require, say, 10 hours to effect the con- 
version of the FeS into the Fe,O,. Since the combination of the iron 
and oxygen is gradual; the development of the temperature of 3,940° 
will be gradual, and the air will gradually absorb it during the 10 
hours, as follows: .5 cubic feet of air per minute will in 10 hours or 
600 minutes amount to 300 cubic feet, which, multiplied by its specific 
heat, .2377, gives 71° to be added to the .7309, making 71.7309 to be di- 
vided into the specific heat, 2,880. 2,880 + 71.7309 = 40° tempera- 
ture; a practical result. This example illustrates the process of revivi- 
fication. The form of this calculation may be varied to suit circum- 
stances. 

Thus it appears that what at first sight seems to be an obscure subject 





and a difficult problem to solve, is readily solved by easy calculations 
based on the chemical formulas, and with satisfactory results. 

Diverging somewhat from the main subject, it may be remarked that 
the knowledge of the first or elementary principles, and their practical 
applications, of any branch of knowledge (whether in chemistry, 
mathematics, geology, physics, metaphysics, etc.), will often enable the 
possessor thereof to solve difficult questions in a general and practical 
way, with sufficient accuracy and with valuable results. Such knowl- 
edge must, however, be genuine and of such intimacy as to be available 
at all times. 

It is not always desirable or possible to treat arithmetically compli- 
cated practical operations with precise scientific minuteness. In theory 
and exact science such detailed accuracy is demanded, and without it 
would bein a measure valueless. But, a broad view, based on first 
principles and how they should be applied, will enable an intelligent 
man to overcome many difficulties which he may encounter, and to 
accomplish successfully the work he may be engaged on. This is per- 
haps only a phase of the adage that theory and practice should go hand 
in hanc ; this isso in this instance, if by theory is meant a practical 
knowledge of elementary and underlying principles. 

In illustration, it may be worth while to refer to the way in which 
the formula for ascertaining the quantity of gas delivered through a 
pipe was eventually reached. It was known at one time that the quan- 


tity discharged was proportional to d a , that is, to the square of 


of the diameter multiplied by the square a of the quotient of the pro- 
duct of the pressure multiplied by the diameter and divided by the pro- 
duct of the specific gravity multiplied by the length. This knowledge 
was absolutely necessary before progress could be made, but it gave no 
information of the actual quantity of gas discharged. By experiment- 
ing on a large scale it was found that the term needed a constant mul- 


tiplier 1359, or whichever it may be. This produced a true 


1 
0000006" 
solution of the question. 

Again, it was known that the transverse strain on a beam or joist 


was proportional to —— ; that is, the product of the weight on the beam 


ol 
ry. d*’ 
by the length divided by the product of the breadth by the square of 
the depth. This knowledge was imperative, but, at the same time, not 
of practical utility. Experiment nea the constant factor or 


2,000 
term 3 





which being equal to-er cs gives the equation W = 666. 6 


“s , the constant numerical factor giving real results for wood, 
elasticity not being impaired for long periods of time. 
ments give the constants for iron, etc, 

Thus, as the original theoretical data enabled mathematicians to ob- 
tain constant numbers, which with the theoretical values gave them 
practical answers and the desired information ; so in a similar manner 
those, in a useful degree familiar with them, can by the aid of the 
elementary principles be able to develop a way, under varying circum- 
stances, to avoid mistakes and reach successful results. 


Other experi- 








Both Sides of the Ledger. 
ae 
[Communicated by Mr. Norton H. Humpurys, F.C. 
of Gas Lighting.) 

The ordinary acceptation of this term, as applied to any individual 
customer, is to place the sums he owes on the one side and the amounts 
paid on the other. But the ledger account with a customer may be re- 
garded in a wider sense ; on the one side we may place the sums re- 
ceived from him, and on the other the expenditure on his behalf. It is 
usual to talk about good and bad lines, profitable and unprofitable 
transactions, and so on ; and these expressions assume that a balance 
of this kind has been struck. In some businesses this extended ledger 
account may be a very simple affair. Take, for example, the case of a 
commission agent who buys $500 worth of goods and sells them for 
$525. Where the profits area fixed percentage, and the establishment 
charges trifling as compared with the actual turnover, the profit made. 
on each customer can be readily ascertained. But the manufacture, 
storage, distribution and sale of gas involve so many items, that an 
accurate valuation of profit earned on each customer cannot be closely 
arrived at, Yet gas engineers are frequently called upon to make such 
valuations. Questions such as that of the prospective supply of gas to 
a large gas engine, the owner of which is undecided whether to make 
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his own gas or to get rid of the engine and use steam instead, are con- 
tinually arising ; and the engineer is asked to report if the circum- 
stances of the case are such as to warrant a special rebate being offered 
in the hope of securing or retaining the customer. The position is 
somewhat similar to that of a contractor putting in a price for erecting 
a building complete, which will be considered in competition with 
others. The sharper the competition, the greater the necessity for 
accurate cost books. For his own guidance, the contractor prepares a 
ledger account in respect to each transaction. On the one side he puts 
the cash received, or in other words the contract price ; and on the 
other, the expenditure for material, labor, etc. A balance should re- 
main, showing the actual profit earned. In some respects the supply 
of gas may be called a contract, seeing that it is supplied under fixed 
conditions as to price, and any question as regards an individual con- 
sumer invariably takes the form of allowing a discount or rebate. 
Under ordinary circumstances, the company cannot put a premium on 
the regular rate. 

The annual revenue account may be regarded as a concrete ledger 
account with the consumers as a body ; and for purposes of comparison, 
it is usual to divide each item by the number of tons of coal carbonized, 
or by the quantity of gas made or sold, and so arrive at the average 
cost of the gas, or at the average working expenses and sale of pro- 
ducts per ton of coal. Computations of this sort, however, do not alter 
the concrete character, and they cannot be applied, without a great 
deal of adjustment, to individual cases. The actual cost of each cus- 
tomer is a question far more complicated than a simple ratio according 
to the quantity of gas he consumes. It will beaffected by the regularity 
or degree of variation in the rate at which it is taken, and especially 
by the intervals of inaction. This latter point is very prominent 
in connection with the supply of electricity ; respecting which it has 
been said the cost of being ‘‘ ready to supply ’’ may be greater than that 
of actually supplying. When a consumer has the service pipe con- 
nected or laid on to his premises, the suppliers accept the responsibility 
of giving him a supply up to the full capacity of the pipe, at any time 
when he wants it, day or night, Sunday or week day. He hasa place 
in the rental and meter books ; he occupies a proportionate share of the 
meter inspectors’, clerks’ and collectors’ time and attention, whether 
the actual business done is large or small. An underground railway 
signal box, a private house, a bank, or a place of worship may each use 
a similar quantity of gas—say, about 100,000 cubic feet per annum— 
butunder very different circumstances. The first takes a regular sup 
ply, hour by hour, throughout the year, with no interval of inaction, 
at the rate of about 12 cubic feet per hour. The second takes a varying 
quantity, commencing at dusk and turning out about 11 P.M. each 
night, ranging from a minimum at midsummer to a maximum at 
Christmas, and having periods of inaction averaging something like 18 
hours out of the 24, or 75 per cent. of the whole. The third uses no 
gas at all for 9 months out of the year, and during the remaining period 
takes a larger quantity at arapid rate for an average of perhaps two 
hours a day ; the period of inaction being about 98 per cent. The fourth 
uses no gas for three summer months, and at other times takes a large 
quantity once a week on Sunday evening. In practice, the gas com- 
pany find themselves called upon to supply a large variety of custom- 
ers, and a general leveling up takes place ; leading to a fairly regular 
demand throughout the year according to the season. It gradually 
decreases during the first half of the year, and follows a corresponding 
increase during the second. 

So far we have been considering the use of gas for lighting only. 
The matter becomes still further complicated when we take in gas fires, 
gas stoves and gas engines. But the acquisition of fresh lines is an ad- 
vantage, as adding to the number of conditions of demand, and thus 
tending toincrease the leveling up action. If the company were called 
upon to supply a district composed entirely of one class, great incon- 
venience would follow, except in the case of the underground signal 
box, asthe maximum demand would be short and irregular. A dis- 
trict of banks would want absolutely no gas all the summer, or at 
night ; and one of churches would want but little all the week. Gas 
could not be sold at anything like ordinary rates under such circum 
stances. But take a district of two classes, and the conditions are im- 
proved ; with three, they are still better. The addition of each dis- 
tinctive class of user further improves matters. Here we have one of 
the factors that have contributed to the steady reduction in the price of 
gas. The introduction of gas cooking stoves, or of any other new line, 
tends to the benefit of the whole district. So we have observed two 
points : Each consumer represents a certain fixed charge, whether he 
takes little or much gas ; and the actual cost to the company may de- 
pend more upon the way in which he takes his supply than upon the 





actual quantity consumed. Working under a uniform rate, it is pos- 
sible to make a large loss on one customer and an exorbitant profit on 
another ; and a condition of things may exist resembling the assess- 
ments in a badly valued parish—some paying more than their fair 
share, and some less. 

The sharper the competition to be encountered, the closer will be the 
attention paid to ‘‘ both sides of the ledger.”” When it is proposed to 
cut in with existing traders, and to secure a share of business by under- 
selling, the costs are valued to the fraction of a penny ; but the gas in- 
dustry, from its first inception, has been satisfied to deal with the spon- 
taneous demands. In other lines, we hear of armies of ‘‘ drummeis” 
being employed, and of special advertising agents, and the selling de- 
partment forms a conspicuous feature in the expenses. While they 
have been straining every nerve and applying a high degree of skill to 
extending their business and increasing their customers, many gas com- 
panies have never solicited a single consumer, and yet find the business 
continually increasing. It is interesting to speculate as to what the di- 
mensions of the gas business would be to-day if travellers had been 
sent round to solicit business or make a general canvass of the district, 
and the thing had been actively pushed from the first. But some have 
been absolutely indifferent to new business, and a general disadvantage 
attendant upon such a favorable state of affairs is that the actual 
requirements of the customers are not studied, as they would be under 
more exciting circumstances. This has been further encouraged by the 
feeling of security that follows the possession of a Special Act. Beyond 
a general idea as to the desirability of selling gas at the lowest price 
consistent with a fair profit, the working expenses have not received 
anything like the amount of attention usual in other industries, in 
these days of cutting and competition. Further, we must remember 
that gas was a new thing. Water, and perhaps other natural products, 
had been distributed ; but gas was the pioneer in artificial products, in- 
volving some cost in their preparation in the way of materials and la- 
bor, sent out by means of conduits from a central station. Electricity, 
steam, compressed air or water, etc., have been able to profit by the ex- 
perieuce of gas companies ; but when gas was first introduced, there 
was absolutely no experience to go upon. The system was new and 
untried, and consequently fallacious notions were accepted and gradu- 
ally became established by custom into the position of proved axioms. 
Nothing could be proved for or against them then ; but in the light of 
present experience it is possible to assess them at their proper value. 

One of these was the doctrine of a uniform price. A less robust in- 
dustry might have been throttled by such a restriction ; but it appealed 
to English sentiments of fairness and justice, and found favor all 
round. Even at this day it does not want supporters. The representa- 
tives of the consumers have fought hard for this principle, in Parlia- 
ment and elsewhere, and they imagined they were securing a decided 
victory and a substantial benefit for the public when it was agreed that 
the user of 100 cubic feet of gas a year should be charged exactly pro 
ratd with the consumer of 100,000 cubic feet a week. People who pro- 
moted consumers’ companies and called themselves ‘‘ consumers’ ”’ di- 
rectors, or ‘‘ consumers’ ” managers, announced their adherence to the 
principle; and those who looked at it from a shareholder’s point of view 
only thought it appeared feasible and fair and regarded it as a judicious 
concession to the public sentiment that would cost them nothing. So 
the uniform rate became a power in the land; and to this day there are 
those who talk about the injustice of differential prices. It is the more 
remarkable that the uniform rate should have been so labored as 
regards the gas industry, because it has attracted little attention in 
other lines. The scale of prices of electricity, in some instances, 
ranges from 14 cents to 3 cents per unit ; and in the supply of heat or 
power, the tendency is towards differential rates. The plea of the 
‘justice ” of a uniform rate cannot be supported from the accounts, as 
it assumes that the actual cost of each customer varies pro ratd with 
the quantity consumed. The claims of strict justice could only be sat- 
isfied by charging each customer, first with the actual outgoings on his 
behalf, and secondly with a proportion of the profit—i. e., the amount 
required to pay interest and dividends. The charges, as we have seen, 
are affected by many conditions other than the quantity of gas actually 
consumed. 

This has been partly recognized from time to time in an indistinct 
kind of way, and from motives that savored more of expediency than 
of principle. Departures from the uniform rate were made as a conces- 
sion to the demands of customers, or from motives of policy, as a means 
of retaining existing business or of securing new lines. First, there 
was the claim of the large consumer, leading to the introduction of a 
sliding scale of discounts according to the quantity consumed. In gas, 
as in all other things, the large customer 1s able to talk the loudest, and 
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his claims secure recognition on account of his influence, rather than 
from a sense Of their justice. It is felt, and quite correctly in the case 
of the supply of gas, that the withdrawal of his custom would affect 
all concerned, shareholders and consumers, and that some concession 
is desirable to avoid such a catastrophe. It is true that an investigation 
of the accounts shows that much may be said in support of the justice 
of such arule; but the system of discounts according to quantity of 
gas consumed is not introduced voluntarily as a fairer way of doing 
business than the uniform rate, but simply as a concession to a demand. 
Then there is the practice of charging a higher price to outlying town- 
ships. This was also a matter of arrangement, more frequently based 
upon arbitrary figures than upon a careful valuation of the actual ad- 
ditional cost of distribution, etc., concerned. The question of day or sum- 
mer consumption, and the possibility of offering special rates in the hope 
of securing it, unlike the other variations, were founded upon a direct 
examination of the accounts. The sellers were struck with the waste 
of productive power as represented by the extent of manufacturing 
and distributing capacity laying idle all the summer, or through the 
hours of daylight. They saw that the expense of maintaining a line of 
main was the same, whether it was used to its full capacity for 1, or 12, 
or 23 hours out of tne 24; that the same argument applied to land, gas- 
holders and most of the other items represented in the capital expendi 
ture ; and that the expense of booking and collecting an account of $25 
was the same as for $1.25. Therefore the differential rate for stoves and 
engines came in. ° But the expectations were not fully realized, for in 
practice it is found that the gas cooking stove is used all the year round, 
and not in the summer only, and that gas engines are employed during 
the hours of darkness as well as by daylight. Yet the advantage of the 
new lines of business is found by the accounts to be so marked as to 
warrant important concessions with a view of obtaining or retaining 
the same. 

Another fallacy of a similar kind is the popular idea respecting the 
charge for rent of meter. This, like the differential rate, has been re- 
sisted on all sides. The consumers’ representatives have fought against 
it; and if successful, they have imagined that they have actually 
secured for each and every consumer a saving represented by the 
charge for meter rent. ‘‘Consumers’’? managers have taken credit 
by introducing such a boon, and shareholders have consented to aboli- 
tion of meter rents under the idea that they were actually granting a 
concession. The general view of the question appears to follow the line 
of thought taken up by the consumer who recently wrote to the Times. 
and said he did not object to pay his gas bill, but he did demur to pay 
the gas company’s parish rates. This gentleman had simply been re- 
minded of a truism—viz., that the consumers, and not the company, 
pay the rates. The rates are an item on the expenditure side of the 
revenue account, just like coal or labor; and the revenue account is. 
as already remarked, a concrete ledger account with the customers. 
The profit and loss account may be regarded as the ledger account with 
the shareholders ; but this distinction is not observed in practice. The 
elfect is that if the rate is increased, or if the company are put to legal 
expenses in defending their rights in the matter of assessment, the 
charge against the consumers is increased to a corresponding extent. 
The profit and loss account is noi affected at all. So it is with the meter 
rents. Where these are charged, the amount received appears as a 
special item to the credit of the consumers, and as such it goes to re- 
duce the expenditure. When the meter rent is abolished, the expenses 
of repair‘and maintenance, etc., remain as before. There is no altera 
tion on the expenditure side. The only change is the merging of the 
income received for meter rents with that for gas. If it was possible to 
annihilate the costs, or to put them in the profit and loss account as a 
special charge on the amount set aside for payment of full dividends. 
then the consumers would be actually relieved. The consumers con 
tinue to pay for the maintenance and renewal of meters, but with this 
distinction—that the charge per consumer now becomes a charge per 
1,000 cubic feet of gas. Assume, for the sake of argument, that it 
figures out at 1 cent per 1,000 cubic feet. Next take the case of two 
consumers, each furnished with a 5 light meter, for which they pay 50 
cents per year rent. The meter rents are abolished, and the consumers 
fondly imagine that they have saved this 50 cents. But, as a matter 
of fact, they still pay the meter rent, only it is at the rate of 1 cent per 
1,000 cubic feet of gas consumed, instead of 12 cents per quarter. The 
one may use only 2,000 cubic feet of gas in the course of the year, and 
he pays 2 cents per annum meter rent. The other, however, may burn 
80,000 cubic feet, in which case he now has the privilege of paying 83 
cents per year meter rent. The point is illustrated in a more exagger- 
ated form by the prepayment system. An extra charge per 1,000 cubic 
feet is put on the gas to cover the cost of fittings, stove, meter, etc., 





with the effect that one consumer taking only 5,000 cubic feet per an- 
num gets the same thing for (say) 93 cents, as his neighbor who takes 
25,000 cubic feet per annum pays $4.65 for. This illustrates, in a more 
pointed manner than is possible under the usual regimen, the fact that, 
whereas with a charge per consumer there is a known sum to pay, with 
the charge per 1,000 cubic feet the actual payment is variable, and the 
large consumer has to pay more than the small. The abolishment of 
meter rents is not a step in the direction of justice as between one cus- 
tomer and another, but quite the other way. The fault of the meter 
rent is that it did not go far enough. It was necessarily kept down to 
bare cost, as otherwise the consumer would soon find out that it paid 
him best to buy his meter, or, as has actually been done, private firms 
would step in and supply meters on hire in competition with the gas 
company. There should be a fixed charge to each customer, according 
to the size of the service pipe, covering not only the cost of renewing 
and maintaining the meter, but also that of the service pipe, a proratd 
proportion of the unaccounted-for gas, with office and establishment 
charges that are dependent upon the number of customers. By this 
means the small consumer would be made to pay his own footing 
(which he does not do under present arrangements), and the initial 
price of gas would be reduced. There would be a nearer approach to 
justice as between the consumers ; and the cheaper price would assist 
the development and security of the business. 

We have seen, then, that the revenue account of a gas company 
shows the aggregate ledger account with the consumers; and that 
averages per ton of coal carbonized, per 1,000 cubic feet of gas sold, 
and per consumer can readily be taken out, but that these averages are 
not necessarily applicable to any and every particular case. We can 
readily find out the exact sum received from any one customer ; but 
the amount laid out on his behalf is by no means so definite.. The 
manufacturing charges for coal, wages, purifying materials and repairs 
have a fairly intimate relation to the quantity of gassold. Uptoa cer- 
tain limit, they are influenced by the magnitude of the operations. 
Large parcels of coal can be purchased at more favorable rates than 
small ones; purification is cheaper on the large than on the small scale, 
and the larger the rate of production the greater the margin for the in- 
troduction of generator furnaces, mechanical stokers, transporting 
machinery, and other devices for cheapening first cost. Given a 
works already established, and making 50,000,000 cubic feet of gas per 
annum, the cost of increasing the output to 100,000,000 will be less than 
double the present manufacturing charges. It has therefore been 
found that a judicious reduction in price has not injured the profits, 
but has increased them by fostering the demand—that a large reduc- 
tion to users of gas engines or some other special line has not injured 
the other customers but, on the contrary, has benefited them by 
hastening the day when an all-round reduction in price can be made. 

Sudden fluctuations in demand have a marked effect on the manu- 
facturing charges, necessitating either forcing the retorts or maintain- 
ing a number of them under interm‘ttent use, or perhaps calling for a 
larger proportion of storage capacity than would otherwise be neces- 
sary. Itis also evident that the proportion between the maximum daily 
or weekly consumption, as compared with the total annual output, is 
an important factor. Yet approximately it may be said that the manu- 
facturing charges are proportional to the quantity sent out, and that 
each consumer is chargeable with a share in accordance with the quan- 
tity of gas he burns. The distribution charges, however, have a very 
slight connection with the actual quantity consumed, but a closer one 
with the number of consumers and their average distance from the 
works. The plant must, of course, be capable of meeting the maximum 
demand ; but granting this, such questions as the mileage of main and 
the number of services and meters are the ones that actually determine 
the distribution charges. In any case, there is what one may call an 
enormous waste of working capacity. Several lengths of pipe are 
practically idle from one year’s end to the other. Of the majority, 
but few are employed to anything approaching their full capabilities 
for more than a comparatively few hours in the year. The main or ser- 
vice leading up to a church is idle all the week, and that to a factory 
may bedoing nothing during the summer. What would be the effect, 
as regards the cost of distribution per 1,000 cubic feet of gas, if the 
mains and services were passing gas at their full capacity throughout 
the year? The cost of distribution would be insignificant. The fact 
that this item varies as between one consumer and another, has been 
recognized by the common practice of charging a higher price to out- 
lying townships. It has already been observed that a proportion of the 
establishment charges will be affected more by the number of meters on 
the books than by the quantity of gas sold. The amount required to 
pay dividend, as well as some part of the establishment charges, turns 
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rather upon the amount of capital invested than on the extent of busi- 
ness done ; and the proportion between capital invested and annual in- 
come, is influenced by the maximum demand at any one time. The 
plant must be equal to meeting the Christmas demand, even if no busi- 
ness at all is done in the summer. 

Further, in assessing the cost of the consumer, regard must be had to 
his relation to the whole. Apart from the questions of periods of in- 
action, maximum supply, etc., which are influenced by his peculiar 
characteristics, there are other matters affecting his cost—such as his 
distance from other customers, and the time at which he takes his maxi- 
mum supply. A customer half a mile away from his nearest neighbor 
stands on a very different footing, as regards distributing and estab- 
lishment charges, from one situated in the midst of a closely inhabited 
district. It is possible that these charges may run so high as to render 
him an absolute loss to the concern, instead of a-source of profit. If 
he takes. his maximum supply just at Christmas, when the majority are 
also taking theirs, and has long periods of inaction during the light 
season, he practically takes a corner in the manufacturing and distri- 
buting plant for his own especial use, and is therefore rightly charge- 
able with the cost of maintaing the corner throughout the year. Or 
perhaps he may want his maximum at a time when no one else does, 
requiring a special pressure to be put on for him, which means an in- 
crease of distributing charges in the shape of more unaccounted-for 
gas. Summer consumption is a good thing. If a fair proportion of 
cooking stoves can be used—say, one to every four consumers—extra 
pressure can be put on; and there is a good margin left for profit. But 
if. there is only one stove to every forty customers, it is possible that 
the result of putting on the extra pressure is a loss instead of a gain. 
This inter-dependence, however, is not so marked as compared with 
the characteristic features of each customer, as to constitute an argu- 
ment in favor of uniform rates. 

The disposition to generalize, as shown in the disposition to assume 
that the average cost is the real cost, is also evidenced in a tendency to 
accept the circumstances of one works as representing those of others. 
They may be, but are not necessarily so. A scheme of differential 
rates that fits perfectly to the circumstances of one company, may be 
unjust and inexpedient when applied to those of another. It is quite 
possible to use the results of previous experience in other places as a 
guide, and they may prove a valuable assistance ; but they must be ap 
plied with judgment and consideration, having due regard to special 
local circumstances. The object in view is not only to develop and re- 
tain a connection, but also to improve and consolidate the affairs; and 
special steps may sometimes be both just and expedient to this end, that 
would not be applicable in a general way. When a marked departure 
is made from the general custom, there is a disposition to condemn it 
as unjust or-wrong, without taking the pains to inquire particularly as 
to its merits or otherwise. But it may prove an advance and not a 
retrograde step: ; 

The electric light companies, with the benefit of past experience 
gained by gas undertakirigs in view, do not attempt to do business on 
an unrestricted uniform rate system. In fact they could not do so. 
The ratio between capital expended and income from sale of gas is usu- 
ally less than 4to 1. As applied to electric light companies, the ratio 
is-at least double ; and there are concerns actually earning over 50 per 
cent. profit on their sales, but yet unable to pay more than a very 
small dividend. Referring to regulations for the supply of electricity, 
there is usually’ a minimum charge, a limited maximum consumption, 
and a differential rate. An attempt to follow these lines on the part of 
gas companies would no doubt be received with a howl by the public, 
who in this, as well as in other ways, have freely given to electricity a 
privilege that would be denied to gas.. A combination of the differen- 
tial rate with the maximum consumption, known as the ‘‘ Brighton 
system,” is finding increasing favor with electricians. It involves, in 
addition to the meter, an instrument for recording the maximum rate 
of consumption. The quantity consumed as shown by the meter, is 
debited first with an agreed quantity—say, one hour’s maximum con- 
sumption daily, charged at the full price of 14 cents per unit—and the 
remainder is charged at a very low price, perhaps 3 cents per unit. A 
premium is‘hus put upon extravagant consumption, and the regular 
user gets his supply at a price trending towards the lower figure.. The 
sellers, on the one hand, are able to make a prominent feature of the 
low rate, to-their own advantage. The minimum charge, which is 
usually fixed’at the price of 20 units, which the consumer has to pay if 
he only takes one unit, is a recognition of the existence of a fixed cost 
per customer apart from his actual consumption. The ‘limited maxi- 
mum consumption recognizes the importance of that factor in the con- 
sumers’ ledgéraccount. Possibly a cynic may urge that the alteration 





is introduced more from motives of expediency than from a desire to 
do absolute justice ; but this has no bearing on the soundness or other- 
wise of the arguments advanced. 

The existing arrangement may answer so long as gas undertakings are 
able to continue their present course of steady increase and develop- 
ment, free from really serious competition. But if their rivals should 
succeed in altering this state of things, and the demand for gas should 
decrease, the restrictions of an unlimited uniform rate, whether with 
or without the slight assistance of a small charge per customer in the 
form of meter rent, would become a heavy burden. It should espe- 
cially be remembered that competitors now enjoying limitations and 
differential rates are able to strike at the most profitable lines of their 
business, thus injuring them to an extent greater than that indicated 
by the actual loss of custom. ‘ Apart from this, however, I venture to 
think that the minimum and maximum restrictions and the differential 
rate present a nearer approach to absolute justice than the unrestricted 
uniform charge. 








The Relations Between the Customer, Consulting Engi- 


neer and the Electrical Manufacturer. 
LORE a), 
[A paper read by Mr. S. DANA GREENE, before the New York Electri- 
cf Society. ] 


The subject which I have chosen for this paper is an eminently 
practical one, and I shall endeavor in my remarks to call attention to 
certain causes of friction which at present exist between the parties in 
interest, and to suggest certain remedies which may serve to bring 
about a better understanding and to lessen this friction, which is, in 
my opinion entirely ungecessary. 

In order to discuss intelligently present conditions it is advisable to 
trace briefly the development of the electrical business, and to do this 
one need hardly go back more than a dozen years. At that time electric 
lighting was still an experiment (from the commercial standpoint), 
electric railroading had not begun, and electric power transmission 
was discussed as one of the possibilities of the future. Very few of our 
institutions of learning had established separate electrical courses, and 
such a thing as a consulting electrical engineer hardly existed in this 
country. The few men who had some theoretical knowledge were 
eagerly caught up by the manufacturing companies, who had difficulty 
to find men capable of solving the many pressing practical problems 
with which they were confronted when they began to sell electric ma- 
chinery. Thus the development of.a practical generator and incan- 
descent lamp immediately ¢reated a demand for suitable conductors and 
materials for outside and inside wiring, safety devices, etc., as well as 
close regulating engines, proper station appliances and many other 
things which are to-day regarded as ‘‘standards” in the business. It 
was less than a dozen years ago that the first fireproof switchboard was 
installed, in the Broadway Theater, New York. The specifications 
were drawn by a consulting engineer—a naval officer, by the way— 
calling for a fireproof structure, and the manufacturer no doubt ac- 
cepted the order thinking that he could use what had always been used 
before, viz., a wooden framework. In this he was mistaken, however, 
and after a year’s wrangling a slate board was installed, much to the 
manufacturer’s disgust and at great expense to him. Itis hardly ne- 
eessary to say that this form of switchboard became standard imme- 
diately, and several years after, the manufacturer happening to meet 
the naval officer, said to him’: ‘‘ Someone was a d—d fool about that 
switchboard, and you were not the man.” I well remember when I 
left the Navy to join the Sprague Company in June, 1887, I found that 
the technical force of the company consisted of Mr. Sprague, an ex- 
naval officer, and Lieut. Crosby, who had just left the Army. Upon 
explaining to the former how modest was my store of knowledge on 
the subject of ‘‘ electric street railways,” he at once assured me by say- 
ing that we were all in about the same boat and that there was a fine 
opportunity to learn. My opportunity came sooner than I expected 
when, about July 1, I was charged with the execution of a contract for 
the equipment of a 40-car road in Richmond, Va., which, under the 
terms of the contract, was to be in full and complete operation on the 
first of the following October. 

Doubtless most of those present to-night can recall the remarkable 
growth of electric lighting and railway work during the next five years 


‘from 1887 to 1892, a growth that can fairly be called tropical. Plants 


sprang up in neatly every city and town in the country, and 
manufacturers sprang up with equal rapidity. There seemed to be 
unlimited money ready to invest in elecrical enterprises, and the anti- 
cipated profits were such as to make the old established manufacturing 
industries seem very poor investments. During this period,which may 
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be called the ‘‘forced expansion period,” purchasers usually had to 
take what they could get, and consulting engineers were few and far 
between. Specifications for apparatus or installations, when there 
were any, were generally prepared by the manufacturer, and the pur- 
chaser rarely knew whether they had been fulfilled or not. By the 
close of this period, however, the colleges and technical schools began 
to turn out men who had taken special courses in electricity and who 
naturally looked for a chance to make an honest living. The first 
great demand of the manufacturing companies for technical assistants 
having been satisfied, many of these young men found their way into 
local operating companies, or else established themselves as consulting 
or contracting engineers, in which positions they found plenty of 
work ; for by this time the imperfections in the earlier installations and 
types of apparatus had become plainly evident to the purchaser as well 
as to the manufacturer, and there was a general demand for better 
workmanship and more rigid requirements in installation. It may be 
here noted that much of the ‘‘ anticipated profit” of the business, both 
of the operating and manufacturing companies, was spent subsegently 
in making good these early defects ; and while the business as a whole 
profited largely by this reconstruction process, it naturally dampened 
the enthusiasm of the early investors, 

In 1895 came the panic, and for the past four years there has been a 
wonderful record of savings and economies both in electrical manufac- 
turing and operating companies, as well as a great improvement in 
quality of product. It has been, in fact, the ‘‘economic and recon- 
struction period.” The operating companies have learned that they 
too are manufacturers of a product, electricity ; and as these hard times 
have forced down the price of their product, they, like the manufac 
turers of apparatus, have had to keep their heads above water and their 
companies out of receivers’ hands by the imtroduction of more econ- 
omical and improved methods of manufacture and of administration. 
During the past year tnere has been a marked improvement in the elec 
trical business ; is is to be hoped that this improvement is permanent, 
and that the past four years of retrenchment and economy have paved 
the way for a normal and steady growth on conservative lines—in 
other words, for a period of ‘‘ natural expansion.”’ The business to day 
is on much the same basis as in other industries where prices are close, 
competition keen, and where a better article is furnished for less money 
than ever before. 

The manufacturers of apparatus and the manufacturers of current 
are dependent upon each other to a large extent and their relations 
should be close and friendly. The consulting engineer, as in other 
engineering trades, is a necessary and proper connecting link between 
the two, and I can say frankly that I believe he has a proper and per- 
manent field of usefulness. Broadly speaking, his function is to see 
that his client who buys apparatus and installs it selects first that sys 
tem best suited to his particular local conditions, and then, in purchas- 
ing, secures the best (not necessarily the most) for his money. It is 
equally the duty of the consulting engineer to learn what the manu- 
facturer can reasonably be called upon to make, to consult with him 
freely and to obtain the benefit of his experience ; to give him credit 
for work well done and to insist that bad work shall be promptly cor- 
rected. Many consulting engineers, especially those who have recently 
commenced practice, seem to think that it is improper for them to con- 
sult with the manufacturer, or to examine his plant, or to ask him for 
information or advice. Their idea seems to be that by so doing they 
may be accused of partiality or undue bias, or with lack of proper care 
for the interests of the purchaser ; or they may feel that it is derogatory 
to their own dignity as engineers. The inevitable result is that specifi- 
cations often contain provisions which are a sort of annoyance and ex- 
pense to the manufacturer and purchaser alike, and which have no 
compensating advantages from either the engineering or commercial 
standpoint. In fact, some of these provisions are impossible or im- 
practicable of fulfilment, and in such cases the honest manufacturer 
who wishes to meet the specifications and guarantees required finds 
himself forced to ask the engineer or the purchaser (sometimes both) to 
modify: them. This is a proceeding which is always difficult and 
delicate to undertake, and often results in friction and trouble for all 
concerned. I am satisfied that if every consulting engineer would take 
advantage of opportunities as they occur to visit manufacturing estab- 
lishments, see the work there in progress and confer with the engineers, 
he would find himself well repaid for the visit and his own work and 
practice benefited thereby. I am equally satisfied that no reputable 
manufacturing establishment would refuse admittance, but on the con- 
trary, would welcome such visits as beneficial to both parties. The day 
of mysterious methods of manufacture, carried on behind closed doors, 
is passed in the electrical:business, and I appeal with confidence for an 





endorsement of the opinions just expressed to those consulting engi- 
neers who have already tried the plan suggested. I have said that I 
thought the engineer would find himself repaid by such visits. I think 
also that he will find himself in a better position to advise his client in- 
telligently. A purchaser usually knows little or nothing of the relative 

technical merits of apparatus, and his final decision is governed largely 

by price and by paper statements and guarantees, which may mean: 
much or little. The consulting engineer who has seen the apparatus 

in process of manufacture can advise, notonly as to whether the various 

bids comply with the specifications, but also what make or makes of 

apparatus are, from their design, construction and factory inspection 

and test, most likely to give the least trouble and expense in continuous 

service. 

Some engineers seem to measure their value to the purchaser by the: 
length of their specifications, and some of these formidable documents 
strike terror to the heart of a busy man confronted by adeskful of mail.: 
The specifications not only specify what the conditions of service are, 
what apparatus is required, and what tests shall be applied to it for ac-’ 
ceptance, all of which are quite proper, but also how it shall be-built, 
which is another matter. The electricai manufacturers of this country, 
following the admirable precedent which has given American manu- 
factured products (particularly machinery) a world-wide reputation, 
have endeavored to establish standard lines of apparatus whenever the 
permanency of type and the size of the demand warrant it. This prac- 
tice tends not only to reduce cost (and with it price), but also enables: 
the purchaser to secure quickly and at a minimum of expense, duplicate 
parts which are really duplicates, and which can be fitted without the 
aid of askilled mechanic. It is the American system of standard lines’ 
of machinery and interchangeability of parts which has stood the test: 
of time and which holds its own against all competitors. This system, 
however, is possible only where the same article is manufactured in 
quantity, since the expense of designs, drawings and patterns, special 
tools, jigs, dies, etc., is prohibitive unless spread over a large produc- 
tion. On the other hand, if special apparatus is required, it means a 
relatively large expense for these items which cannot be charged to a 
standard product, and which thus constitute a handicap both to the 
manufacturer and the purchaser. A machine is ‘‘ standardized” only 
after long experience both in manufacture and service, and other man- 
ufacturers (the builders of engines, trucks, etc.), as well as the users, 
are invariably consulted before such standardization. It would appear 
to be to the interest of both seller and buyer to use such standard ma- 
chines wherever and whenever possible ; and yet it seems to be a fact 
that the demand for special machines is increasing rather than decreas- 
ing as apparatus becomes more generally standardized.. To prove this I 
can cite the experience for the past year of one manufacturing company 
with which I am familiar. During this period the designing engineers 
were called upon for estimates on special apparatus, as follows : 

Direct current: No. of estimates, 300; No. of Kw. of apparatus 
involved, 31,000. 

Alternating current: No. of estimates, 300; No. of Kw. of apparatus 
involved, 131,200. 

These estimates were all embodied in formal propositions ; besides 
these there were between two and three times as many preliminary 
estimates required to answer inquiries of customers, which the engi- 
neers had to prepare. 

This was in addition to their regular work on standard lines of 
apparatus, of which there are over 30. Some of this work was 
undoubtedly due to new developments in the business and to new 
methods and inventions, a condition which, although unfortunate 
from the manufacturing standpoint, must exist for many years to 
come ; buta great deal of it was also due to the fact that specifications 
call for special apparatus, or methods of construction, where standard 
apparatus and methods would do equally well. This experience I find 
is common among electrical manufacturers, and I attribute it largely 
to lack of touch between the manufacturer and the engineer drawing 
the specifications, whether he be regularly employed by the purchaser 
or retained in an advisory capacity. Let the engineer see more of the 
manufacturer and his work, and let him hold the latter responsible for 
results as determined by proper tests, leaving the details of construction 
where they belong, in the manufacturer’s hands. 

This brings us to another phase of the subject, viz., the tests and 
guarantees prescribed by specifications. Omitting from consideration 
matters which, as already stated, belong properly to the designer and © 
builder, such as current densities in the windings or in brushes, meth- 
ods of insulation, kinds of material, etc., etc., the tests necessary to 
determine a machine’s quality (and hence its value to the purchaser) 
are few in number and can be enumerated under the headings of - 
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efficiency, heating, regulation, sparking and insulation. If the 
requirements under these five headings were formulated under some 
general rules, and if the methods of tests to determine results were 
uniform, the work of the consulting engineer and the manufacturer 
would be vastly lessened. Such unfortunately is not the case, and 
specifications on these points vary widely both as to requirement and 
as to the method of test. It seems practically impossible for the vari- 
ous manufacturers and consulting engineers to standardize these 
requirements and tests by any concerted action, and the only other 
solution of the difficulty is for some scientific, non partisan organiza- 
tion to undertake the work. The American Institute of Electrical 
Engineers is just such a body, and it would render a great service to 
the entire electrical business if it would consider the matter. Without 
attempting in any way to suggest what action it should take, it seems 
proper to call attention to some of the points which most frequently 
give rise to misunderstandings and disputes. 

1.—Efficiency.—The proper distinction between electrical and com- 
mercial efficiency is not made. The latter is what interests the pur- 
chaser, and it should always be specified. A clear statement of what 
losses must be included to determine it, and also a general statement of 
what constitute reasonable and proper commercial efficiencies in well 
designed machines, would be of great service. Such a statement 
should show the necessary difference between carbon and copper 
_ brushes, and between the voltages most commonly used in direct cur- 
rent work, viz., 125, 250 and 500 volts, as well as between machines of 
various sizes. The formulation of such information on alternators is 
more difficult, but all manufacturers have certuin standard lines of 
these machines and it is quite possible to make some intelligent general 
rules. 

Electrical manufacturers are sometimes required to guarantee the 
combined efficiency of generator and engine (or other prime mover). 
This is clearly unfair and shifts the direct responsibility of guarantee 
from the maker of the prime mover, where it properly belongs. 

2. Heattng.—For all ordinary conditions of service, the safe heating 
limits for continuous full load operation can be determined with a fair 
degree of accuracy. The commutator heats more than any other part 
of the machine, particularly with carbon brushes, a fact which is often 
ignored. Sometimes the heating is measured by thermometer, some- 
times by increase in resistance. There should be one uniform method 
followed. Overload guarantees (ranging from 25 per cent. to 100 per 
cent.) are sometimes required for a period within which the ultimate 
temperature of the machine is reached, and the necessary capacity of 
the machine is thus increased as certainly as though a larger machine 
were specified. It would seem that the time duration of overload tests 
should bear some relation to service conditions. If the service requires 
a 50 per cent. overload for eight hours or more, a larger machine is 
evidently necessary. 

3. Regulation.—Specifications frequently call for a straight line com- 
pounding curve, a condition which is practically impossible until we 
discover a magnetic material which has a straight line saturation 
curve. Another common requirement in the case of lighting genera- 
tors is that a drop of say 2-per cent. in speed shall not affect the 
electromotive force more than 2 volts, which is also an impossible 
condition even with a separately excited generator. A reasonable mar- 
gin in either case, having due regard to the service for which the gene- 
rator is intended, should always be allowed. 

4. Sparking.—Modern design and the use of carbon brushes have 
greatly reduced the trouble from sparking, but machines are sometimes 
called upon to stand excessive overloads without sparking, which can be 
accomplished only by using a larger machine or by a distortion of de- 
sign, which is bad practice. Any good machine with carbon brushes 
should be able to stand a variation from no load to full load without 
movement of brushes and without noticeable sparking ; it should also 
stand a reasonable overload, say 25 per cent., without injurious 
sparking. 

5. Insulation.—This is a cause of frequent trouble and annoyance. 
The common practice is to specify an insulation resistance of so many 
megohms, regardless of the size of the machine and the voltage and con 
ditions of service. Considering the fact that this resistance varies in- 
versely as the area of surface to be insulated, and considering theenor- 
mous variations in size, shape, voltage and service requirements of 
different machines, it is evident that such a test is impracticable and 
means little or nothing. Insulation resistance is largely a question of 
dryness, and if an armature be baked for a sufficient length of time al- 
most any resistance within reason can be obtained. I have knowna 
large 400-kw. lighting armature to measure a megohm resistance, as 
required by specifications, after several days’ baking (which by the way 





permanently injures the structural strength of the insulating material), 
and yet it showed practically no resistance when it reached its destina- 
tion, because it had been in the rain and dampness for a week or more 
and the large surface naturally afforded an excellent lodging place for 
moisture. A day’srun in a weak field, with the armature short-cir- 
cuited, quickly brought the insulation up again. 

The only proper way to insure good insulation, with reference both 
to the material used and the method of construction employed, is by a 
high potential test applied when the machine is reasonably dry. This 
test should be intelligently gauged by the voltage of the machine and 
the service required. Thus a high potential test of 1,000 volts is ample 
to detect any insulation weakness in a 125-volt lighting generator, 
while a 5,000-volt test is ample for a 1,000-volt alternator, allowing 
proper factor of safety in each case. Recent careful investigations 
have developed the fact that the only correct way in which to determine 
the proper high potential test for any given machine is to consider 
jointly the time duration of test, the current frequency and the voltage 
of machine. As the latter rises, the margin between it and the test 
voltage necessarily decreases, on account of the liability to permanent 
injury of the insulation when subjected to excessive voltages. Because 
5,000 volts is found to be a proper test voltage for a 1,000-volt machine, 
it by no means follows that 50,000 volts is proper for a 10,000-volt 
machine, or that the apparent factor of safety should be the same as 
the voltage rises. There should bé.a careful formulation of proper high 
potential tests for different classes of apparatus, based upon scientific 
investigation and tests, and it is believed that it would not be a matter 
of any great difficulty to formulate such a schedule. 

It is earnestly to be hoped that the Institute will consider that these 
questions come properly within its sphere of action, and that it will 
take action in a matter of $o much moment to all concerned. Itshould 
be remembered that where special conditions are imposed which lead 
to distortion of design or to the manufacture of special apparatus, the 
purchaser, no less than the manufacturer, is bound to suffer, and it is 
the purchaser who pays the bills, directly or indirectly. If the pur- 
chaser finds himself involved in unexpected expenditures, the con- 
sulting engineer, too, comes in for his share of blame and dissatisfac- 
tion. 

We come finally to the commercial requirements which have gradu- 
ally found their way into specifications, and which are sometimes oner- 
ous and unfair. Perhaps the most important of these is the question of 
shipments. It is not uncommon for shipment to be specified by a cer- 
tain date, under a forfeiture of so many dollars a day for each day’s 
delay thereafter, and the award of the contract is often largely affected 
by such promises. The manufacturer starts the work in his shops and 
if the time is short he is apt to work overtime. About the time the 
apparatus is ready for shipment, and without any previous warning, 
word comes to withhold shipment because the purchaser is not ready 
to receive it. There were recently 15 carloads of apparatus lying in the 
yards of one of our manufacturing establishments, besides a number of 
large machines stored in the shipping and testing departments, which 
had been made on time contracts and held at the last moment by re- 
quest of the customer. It is difficult for one not in this end of the busi- 
ness to realize the resulting demoralization throughout the shops, and 
it is a condition which could easily be remedied by the exercise of more 
foresight on the part of the purchaser and his engineer. In all cases 
where a penalty for delay in shipment is imposed, it is fair and reason- 
able to ask that a similar bonus should be awarded if shipment is made 
in advance of promised date, or if the purchaser is unable, through no 
fault of the manufacturer, to receive the apparatus on that date. It is 
sometimes required that the consulting engineer shall have free access 
to the shops at all times while the apparatus is in production. Such 
permission is impracticable if proper shop administration and discipline 
are maintained, and these visits should be made at certain specified 
stages of the work. It is of course always proper for an engineer to be 
present when the apparatus is finally tested. 

A clause is commonly found in specifications providing that the con- 
sulting engineer shall be sole judge of the true intent and meaning of 
the specifications ; and in case of any dispute thereunder his decision 
shall be final and binding. It is true that this clause is common in 
architects’ and builders’ contracts, but it is doubtful whether it could 
be enforced at law in case of a dispute as to facts, and it certainly seems 
fair that in case of such a dispute, where the two parties honestly dis- 
agree, provision should be made for a third, disinterested party to act 
as arbiter. 

While there are many contracts executed which involve one or more 
of the provisions (technical or commercial) mentioned above as liable 
to cause trouble, and where no trouble is experienced, due to the com- 








Jan. 31, 1898 





American Gas Light Zournal. 169 








mon sense and good judgment of both engineer and manufacturer, still 
the cases where trouble does arise are not infrequent, and the best spec- 
ification is one so fair and so clear that no dispute or misunderstanding 
can arise except with malicious intent, and which requires no arbiter to 
interpret its true intent and meaning. 

In conclusion, let us hope that the customer, the consulting engineer 
and the manufacturer will in the future consult each other more freely 
and frankly, by personal interview or by correspondence, and that all 
of them will unite in indorsing any intelligent attempt to standardize 
such tests and technical requirements of electrical apparatus as are mat- 
ters of common usage in our daily business intercourse. 








The Geology of the Jackson Shaft Coal. 
eS 
[A paper read by Mr. ANDREW Roy to the Ohio Institute of Mining 
Engineers. | 

Two limestones, the gray and the blue, known in the later state geo- 
logical reports as the Ferriferous and Lower Mercer, separated from 
each other by about 130 feet of strata, constitute well known geologi- 
cal horizons in the lower coal measures of southern Ohio. The gray 
limestone, which is the upper stratum of the two, is capped by a band 
of iron ore, which for more than half a century has been the main- 
spring of the charcoal iron industry of the Hanging Rock iron region 
on both sides of the Ohio river. 

In Jackson county, in the townships of Miller, Lick, Coal and others, 
the horizon of the Wellston coal is due about 260 feet below the gray 
limestone, and about 130 feet below the blue. These seams of coal 
never rising to workable height are met between the two limestones 
and between the Wellston coal and the blue limestone. About mid- 
way also between the Wellston and Jackson coals a thin bed comes on 
the scale. 

A vertical section from the gray limestone tothe Jackson coal would 
be difficult if not impossible to obtain, as there is not only no known 
point in the strata in the Jackson field where the coal has been met 
directly beneath the limestone, but it is very doubtful if it exists 
beneath this limestone. There are, however, numerous vertical sec- 
tions given in the geological reports of the intervals separating the 
gray and blue limestones, and the blue limestone and Wellston coal. 
A section between the Wellston and Jackson coal furnished further 
on places these coals 135 to 175 feet apart. From the gray lime to the 
Jackson coal these intervals, as I have measured them, are as follows: 


From gray to blue limestone................... 130 feet. 

From blue limestone to Wellston coal.......... 199 ~|“* 

From Wellston to Jackson coal............ 135 to 175‘ 
NES oc é5.6 0% ace ¥ehae RaeeneeEs tees 435 ‘ 


There is a play of variation of 20 feet from the Wellston coal to the 
blue limestone in some parts of the Wellston belt, and also some con- 
verging and diverging of the strata separating the two limestones, but 
they are generally very slight. 

The distance which is here given as separating the Jackson and 
Wellston coals—135 to 175 feet—does not harmonize with the published 
sections of the State Geological Reports. In volume V., page 1010, Dr. 
Orton states the interval between these coals to be presumably 75 to 100 
feet. 

There are several shafts sunk to the Jackson coal within the corpo- 
rate limits of Jackson, but more of them are opened on ground high 
enough to hold the Wellston coal. The hills both north and south of 
Jackson, however, are high enough, and the coal is met in place in 
these hills. On the McKitrick farm, three-fourths of a mile north of 
Jackson, the Wellston coal has been opened for many years. About 
the same distance south of Jackson, the Wellston is also opened on the 
McClung lands. A horizontal line, prolonged from the McKitrick to 
the McClung mine, strikes the dome of the Jackson Court House, 175 
feet above the Jackson shaft coal, in the swamps, or lowest places in 
the mines. The levels were carefully made with engineers’ levels, and 
there can be no question as to the intervals separating these coals at 
Jackson Court House—the only place in the country where a vertical 
section can be had at all. 

An excellent section from the gray limestone to the probable horizon 
of the Jackson coal was furnished by a drill hole, cut with the diamond 
drill under my direction, a few years ago, in Milton township, on the 
Latrobe furnace lands. The hole was located about midway between 
the village of Berlin and the Latrobe furnace, and was commenced 70 
feet below the gray limestone. It was sunk to a depth of 384 feet below 


the gray limestone, and 254 feet below the blue—the gray and the blue | 


being exactly 130 feet apart. Alternating layers of sandstone, blue and 
gray shale, with an occasional deposit of fireclay, were met to a depth 
of 371 feet below the gray limestone. Here a layer of black shale 5 feet 
thick was encountered, which probably represented the horizon of the 
Jackson shaft coal. A few feet below the shale, the drill ran into the 
conglomerate rock, which contained very hard pebbles, where the hole 
was stopped. A thin vein of coal was met 70 feet below the blue lime- 
stone, which I regarded as too near that formation to represent the 
Wellston coal. The lowermost bed of fireclay was met 300 feet below 
the gray limestone under a stratum of dark shale, 8 feet in thickness. 

If the five feet of black shale, met in the drill hole at a depth of 371 
feet below the gray limestone, was on the horizon of the Jackson coal 
there would be a convergence of 64 feet from the swamps, and 24 feet 
from the hills of the Jackson Mines to the drill hole. The line of di- 
rection is on the line of strike of the strata, or nearly so, the distance 
is about 7 miles. 

The Herron shaft at Jackson is the deepest of the series of mines 
opened in the shaft coal. In this shaft, which is 90 feet deep, there 
is a vein of coal 12 to 15 inches thick, 75 feet above the lower coal. 
This vein lies about midway between the Jackson and Wellston coals. 
None of the other Jackson shafts hold this middle vein, because it 
overshoots their tops. It may have been mistaken by the geologists, 
who find the Wellston and Jackson coals 75 to 100 feet apart, for the 
shaft coal. 

The Jackson deposit of the shaft coal is the only known basin in 
Southern Ohio. It rests above water level a mile west of Jackson, ex- 
tends into Liberty township until it overshoots the hills and is lost in 
air. It gradually grows thinner along its western line of outcrop, but 
improves in quality. Two miles east of Jackson it becomes too impure 
for commercial purposes. It is about 8 miles in length; its width has 
not so far been demonstrated, but is somewhere near 3 miles. Two 
miles north of Coalton, at the Glen Nell mines, there are two beds of 
coal met in the same hill, separated by 70 feet of strata. The upper 
seam is the Wellston coal, thinned down to 2 feet, along its western 
line of outcrop. The lower seam has been regarded by some as the 
Wellston coal, by others as the Jackson coal. Itis neither. It is the 
equivalent of the 15-inch coal met in the Herron shaft of Jackson, 75 
feet above the shaft coal, enlarged to 3 feet. Itis of superior quality 
to the Jackson vein, but not equal to the Wellston, although it has 
been mined and sold as Wellston coal. It is sandwiched in a longand 
narrow basin of the conglomerate rock formed by erosion anterior to 
the accumulation of the carbonaceous matter which subsequently be- 
came the coal. The conglomerate rises to within 40 or 50 feet of the 
Wellstan coal in this vicinity. 

The trough in which the Jackson coal is found was formed by 
erosion before the dawn of the coal bedding epoch. The bottom of this 
basin had a very uneven surface, as is shown by the hollows and hills 
encountered in the mines, some of the hills rising to a height of 40 feet. 
Over this irregular surface, profuse and luxuriant vegetation took 
root and grew, consisting of various plants differing in size from small 
masses to stately trees, which year after year dropped their leaves and 
fruit and in time died themselves, to be replaced by new growth and 
decay until a mingled mass of vegetable tissue was formed like the 
pulpy mass of a modern peat bog, 40 to 60 feet in thickness. At length 
through the agency of subterranean forces the land slowly and gradu- 
ally sank, and in the submergence the weight of the beds of sand and 
gravel which were washed over the coal marsh, compressed the peaty 
tissue into its present hard, compact condition. The gravel bed washed 
over the coal marsh now constitutes the conglomerate rash which we 
find overlying the coal. 

The trough holding the Jackson coal seems to have been the only one 
formed in Southern Ohio. The coal of the Mahoning and Tuscarawas 
valleys of Ohio, and the Sharon coal of Pennsylvania, belong to the 
same horizon as the Jackson coal. In all of these districts the coal is 
met in troughs or swamps eroded in the upper surface of the Cuyahoga 
shale. 

Seventy-five feet above the Jackson shaft coal a second coal marsh 
was formed which is represented in the 15-inch vein of the Huron 
shaft. 

The Jackson coal has so far never been met perpendicularly below 
the Wellston vein, but there is good reason to believe that the vein ex- 
tends up Horse creek to the McKitrick farm, and reaches out to the 
south on the Mabees road as far as the McClung lands, where at both 
of these points the Wellston coal is mined for the local supply of Jack- 
son and the surrounding country. This would give the Jackson coal a 
breadth of 3 miles, which is about the breadth of the Wellston belt. 





Outside of the Jackson and Wellston fields, at Hamden, at McArthur 
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Junction, and at McArthur town and other points in Vinton county, 
the Cuyahoga shale is met 75 to 90 feet below the blue limestone and 
about 200 to 225 feet below the gray. A thin seam of coal, 4 to 12 ins. 
in thickness, is generally met on this horizon. Where it is absent it is 
on the ridges of the uneven Cuyahoga floor, which rises forming hills 
15 to 20 feet in height, upon which the coal vegetation never grew. 
This is the representative of the Wellston coal, found in Washington 
township, in Jackson county and in Richland, Elk and adjoining town- 
ships in Vinton county. Wherever the coal is met in minable thick- 
ness, as at the Elco mines and the Vinton Furnace shaft, it is found 
fully 40 feet lower in troughs or basins carved out of the Cuyahoga 
shale as the Wellston basin was formed. : 

It was my intention in commencing this pzper to include a descrip- 
tion of the structure and area of the Wellston belt,’ but this would ex- 
ceed the limits of this paper and weary the Institute. The Wellston 
coal will, however, form the subject of a subsequent article. 








The Collin’s Coke Oven. 
———— 

Engineering says that in the early days of the iron trade, when prof- 
its were large and foreign competition insignificant, the very large 
_ waste involved in the use of the old beehive oven for coking coal, or 
the still more extravagant method of coking in heaps, was a matter of 
perhaps secondary importance. Under modern conditions, however, 


the margin of profit has been so reduced that no firm, however well 
placed with respect to its supplies of raw material, can long afford to 
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Fig. 1. 








use old-fashioned plant or neglect any of the leakages, possibly smal! 
individually, but which in the aggregate may, unless carefully looked 
after, render the commercial success of the undertaking impossible. In 
some departments of industry it would-not be extravagant to say that a 
modern works proprietor’s living is made entirely from that which his 


predecessors would have wasted. In no industry were these wastes 
more excessive than in that of coke making. Mr. de Soldenhoff has 
estimated that in 1894 21,000,000 tens of coal were coked in the United 
Kingdom, and that with suitable appliances 400,000 tons of sulphate of 
ammonia and 900,000 tons of tar could have been recovered from the 
bye-products formed, the aggregate value of which, after deduction of 
working expenses, would have been 4} millions sterling. In addition 
to this it has further to be noted that in the operation of coking, the 
gases given off are of considerable heating power and are in the main 
wasted, as at most coking plants there is but a small field for their use- 
ful employment. The principal difficulty that has had to be faced and 
overcome in stopping the leakage here set forth, has been to combine 
the recovery of the bye-products with the production of good coke. 
There was obviously no advantage in saving the bye-products if the ar- 
rangements adopted to secure this end so interfered with the proper 
working of the oven as to render the coke non-uniform in quality or 
soft and friable. What the ironmaster needs is a strong coke, one ca- 
pable of standing, without crushing, a high pressure in the blast fur 
nace, as otherwise the loss occasioned there would far outweigh any 
possible saving effected by the sale of the ammonium sulphate recoy- 
ered from the oven. It was on this rock that all the earlier attempts to 
work the prcfitable field of bye-product salvage came to grief; but 
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early failures are the foundations on which we erect our final successes, 
and later years have seen the production and adoption of many types 
of oven in which the bye-products are more or less completely recov- 
ered. Amongst the most recent of these is the Collin’s oven, or rather 
ovens, for there are several types varied with the local peculiarities of 
the coal, devised by Mr. F. J. Collin, of Dortmund, Germany; and who 
has now opened an office at 1 East Parade, Leeds, England. These ov- 
ens, after an extensive trial on the Continent, have lately been erected 
here at the Syndale Collieries of Messrs. H. Briggs, Sons & Co., and 
by the Micklefield Coal and Lime Company, and another battery has 
been at work more than two years at the Ackton Hall Colliery in 
Featherstone, near Pontefract. One great advantage of the system 
which we are about to describe lies in the fact that the bye-product re- 
covery plant is separate from the ovens proper, and can be added at any 
time without necessitating any alterations in them. 

The horizontal type of oven is illustrated by Figs. 1 to6. The front 
of the group of ovens is shown in Fig. 1, whilst Fig. 2 represents a 
longitudinal section through the oven proper, and Fig. 4 a similar sec- 
tion through the flues. In Fig. 3 a cross-section showing the arrange- 
ment of the flues on the side walls of the oven is shown, whilst in Fig. 
5 we have an enlargement of the left-hand portion of Fig. 4, and in 
Fig. 6 a similar enlargement of the right hand flues in Fig. 3. 
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In addition to this type of oven, Mr. Collin has vertical and inclined 
ovens, but the horizontal type is that giving the highest temperature. 
Tuis, indeed, exceeds the melting point of steel, so that the oven will 
carbonize any form of fuel. The time needed for coking is from 20 to 
24 hours, and 7 charges per week can be relied on. ‘The oven, which is 
16 inches wide, takes a charge of 6} tons of smudge, and yields a dense 
and homogeneous coke. 

When the bye products are not being recovered, the oven is worked 
in the following manner: The gases given off from the coke leave the 
top of the chamber A through the openings B and enter the top flue C, 
where they are subdivided into several sections communicating with 
each other by the adjacent flue D, passing finally through damper E, 
down the sides of the oven through the flues F,, F,, F, and F,, the lat. 
ter of which leads to the bottom flue G. Thence they pass through the 
inclined opening H into the chimney, or they may, at will, be inter- 
cepted and be conveyed for use at steam boilers, or other similar pur- 
poses. In the case where the recovery of bye-products is to be accom- 
plished, the slides HZ must be closed so as to stop the communication 
between the coke chamber A and the side flues F. Then the gases 
evolved from the coke ovens are exhausted from the ovens by means 
of suitable exhausters through receiving mains, which are shown at the 
top. -Thence they pass to the bye-product plant to be treated by scrub- 
bers, condensers and other special apparatus for the extraction of tar, 
ammonia, benzol, cyanates, etc. After these constituents have been 
extracted the gas is returned to the coke ovens through the pipes S, 
which lead the returning gas to the flues #’', etc. By means of these 
pipes the gas is distributed by inlets specially adapted to utilize them in 
the flues of the side walls of the ovens.. Together with the means 
described above for admitting and consuming the gases in the flues is a 
special arrangement for introducing a quantity of gas into the interior 
of the ovens, whereby a regular heat issecured. The gas thus admitted 


is combined with such portions of air as may be desirable for sustaining 
the temperature in the most efficient manner for effecting the thorough 
and rapid carbonization of the coal. By these means the process of 
coking may be sufficiently regulated through the whole length of the 
coke oven, and the thorough carbonization of the coal be thereby 
secured, 

Besides the advantage of quick coking obtained in this way, the 
arrangement supplies the means of alternately admitting air into the 
flues as may be desirable according to the quality of the coal to be 
operated upon. These arrangements give the Collin’s oven advantages 
over some other descriptions of coke ovens, and insure the production 
of a sound, good, strong homogeneous coke of superior quality. A 
considerable benefit will also result from the admission of air at suit- 
able parts of the flues, so as to increase the heat when necessary. 
Special gas inlets are arranged by means of small pipes placed in a re- 
fractory cover in the side walls, and which terminate about the middle 
of the flues F' and F*. Air with a slight admixture of gas may be ad- 
mitted through the small pipes O or the air holes X. Leaving each end 
of the side walls at the beginning of the oven vaults, the air is con- 
veyed to the proper points and distributed through small holes on the 
top of the side walls. The effect of this arrangement is important ; it 
secures greater uniformity of heat and increases the durability of the 
oven. Another advantage resulting from these special means is that 
the tar is not consumed to nearly the same extent as in other kinds of 
ovens, where the side walls are superheated. By the means described 
the working of the ovens may be so regulated that high temperatures 
can be secured for the coking of the coal without involving the destruc- 
tion of the valuable bye-products. 








Requirements of the New York Board of Fire Under- 
writers for the Installation of Acetylene Gas Gen- 
erators and for the Storage of a Limited Supply of 
Calcium Carbide. 


<—— 


The following rules anent the subjects named in the heading were 
adopted by the New York Board of Fire Underwriters on the 19th inst., 
and referred back to the Committee on Surveys for further considera- 
tion in conference with Special Committee of National Board of Fire 
Underwriters : 

1. Plans and specifications in detail of acetylene gas generators must 
be submitted to this Board for approval, and a copy of the same placed 
on file in this office. Ifthe plans are approved, a special examination 
of the generating apparatus will be made (at the expense of the appli- 
cant), and if it is found to be in compliance with the following require- 
ments, a certificate of approval will be granted : 

2. The generating apparatus must be located in an outside, fireproof 
and well ventilated building, where it will not be an exposure to any 
adjoining property. 

The dimensions of the generator building must be confined to the 
requirements of the apparatus, and the limited supply (hereinafter men- 
tioned) of surplus calcium carbide, which must be packed in water- 
tight metal cans, and said buildings shall be located as follows : 

For generators having a capacity of more than 25 pounds and not 
exceeding 100 pounds of calcium carbide, and, in addition, 100 pounds 
of surplus calcium carbide—not less than, 10 feet from other buildings. 

For generators having a capacity of over 100 pounds, and not ex- 
ceeding 500 pounds of calcium carbide, and, in addition, not over 500 
pounds of surplus calcium carbide—not less than 25 feet from other 
buildings, and these shall have the constant supervision of a compe- 
tent person. 

The storage of calcium carbide on premises, other than in generator 
building, is absolutely prohibited. 

8. In constructing the building, dryness and ventilation must be 
secured. To meet these requirements, the floor must be raised above 
the grade on which the building is located, and suitable drainage pro- 
vided. Ventilation is to be obtained by air passing from the outside of 
building through holes at the floor andthrough a pipe at least 6 inches 
in diameter, at the roof. The said pipe must extend at least 4 feet 
above the roof, and must be topped with a guard cap, and if there be 
any building within 10 feet of said pipe, then the ventilating pipe must 
be carried 4 feet above the roof of the higher building. 

4. The maximum pressure of gas stored in a gasholder shall be 
limited to 8 inches of water, and both the generator and gasholder shall 
have water safety seals (not to exceed the same limit) in connection 
with escape pipes of not less than 1} inches in diameter. The escape 
pipes must be connected above the roof with the ventilating pipe of the 





building in which the generator is located, 
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5. A generator in which the gas is both generated and stored (the 
maximum pressure of which shall not exceed 5 pounds per square 
inch), and having no water seal, shall be tested to withstand a hy- 
draulic pressure of 20 pounds per square inch. The generator shall 
have a pressure gauge, also a safety valve (not less than 1} inches in 
diameter), adjusted to release the pressure of gas should it rise above 
the prescribed maximum limit. An escape pipe must be affixed to the 
safety valve and connected above the roof to the ventilating pipe of the 
building in which the generator is located. A certificate attesting the 
hydraulic test is to be placed on file in this office. 

6. The pressure of the gas shall be regulated at the generator or gas- 
holder, so that it will not exceed 4 inches of water on the pipes inside 
of the building to be lighted. A mercurial seal, set to that pressure, 
must be attached to the supply pipe at the generating building. A 
stop valve shall be placed dn the supply pipe at the place where it en- 
ters the inside of the building to be lighted. 

7. All generators and gasholders shall be connected by at least 1}- 
inch escape pipes and stop valves with the ventilating pipe above the 
roof of the building, through which the gas can be conveyed and dis- 
charged with safety on the outside of the building. 

8. Generators must be constructed so that they can be charged with 
calcium carbide at all times without allowing the gas to escape into the 
building. 

9. Generators shall be filled with calcium carbide by daylight only, 
and all generating apparatus must be in charge of persons who are 
familiar with their operation and are fully competent to manage them 
under all circumstances. 

10. No artificial light, except.a wire-guarded incandescent electric 
light, may be used inside of the building in which the gas is generated, 
and no heat except low pressure steam. 

11. All acetylene gas generators and all receptacles containing acety- 
lene gas shall be made of iron or steel throughout. 

12. The residuum of the calcium carbide when removed from the gen- 
erator must be deposited in a safe location outside of the building apart 
from any combustible material. 


i LIQUID ACETYLENE. 
13. The storage of liquid.acetylene in any building, or the use of 
liquid acetylene gas, is absolutely prohibited. 








SPECIAL ENGLISH CORRESPONDENCE. 


$< 
COMMUNICATED BY Norton H. HumpuHrys. 


SaLIsBuRY, ENGLAND, Jan. 10th, 1898. 
Refuse Destructors.—Stealing Gas.—Gas Engines for Generating 
Electricity.— The Preservation of Iron Structures. 

Some attention has lately been directed to the utilization of refuse 
destructors as a means of raising steam, to be turned to profitable ac- 
count for electric lighting, heating baths, laundry or other profitable 
purposes. Probably this is due to the fact that one of these appliances 
is claimed to be operating satisfactorily in London. But there is no 
getting away from the fact that ordinary dust-bin refuse is not inflam- 
mable. If it were, the scullery grate would be used as a destructor at 
once, thus avoiding expense of collection and risk of nuisance. No 
doubt a certain quantity of grease, cinders and other inflammable mat- 
ter may be present, but not in sufficient quantity to evaporate the 
moisture, and, therefore, dust bin refuse, so far from being available 
as a source of heat for raising steam or any other purpose, requires the 
use of coal or other additional fuel to insure its “destruction.” This 
was proved years ago, when somebody claimed that the waste grease, 
cinders, etc., from an ordinary household, contained in themselves the 
elements for furnishing a quantity of illuminating gas, amply sufficient 
to light up the premises brilliantly at night. Experiments showed that 
the cost of the preparatory desiccation of the refuse rendered it a more 
costly material than good gas coal. The financial success or otherwise 
of a public destructor must, therefore, turn upon the cost of the extra 
fuel. The rubbish must be got rid of, and in populous districts it may 
be a question of carrying several miles. So that the extra fuel may be 
cheaper than the carrier’s van. Again, a large quantity of trade refuse, 
which is a different thing from household refuse, may be available. 
Bookbinders turn out paper cuttings by the cartload, cabinet makers 
and joiners accumulate large quantities of chips and sawdust, machin- 
ists have oily waste, and soon. Possibly they may be glad to get rid 
of this, not only without charge, but to pay for its removal. Under 
such circumstances the proprietors of the refuse destructor may get 
their excess fuel for less than nothing, and I suspect that, if the truth 
were told, this is the secret of the success that has been largely adver- 





tised. A cartload of dust-bin refuse, thrown into a large furnace with 
forced draught, etc., would not burn. But sandwich it between a load 
of sawdust and a load of dry paper cuttings, and the result would be 
different. But it would be a mistake to say that the household refuse 
provided the heat. There seems to be a curious anomaly in emptying 
the dust-bin of its useless contents gratis, and in making a charge for 
taking away sacks of sawdust or paper, which are really valuable 
fuels. So long as people are willing to pay, however, there is no fault 
in this. But somebody will find out, before long, that trade refus» 
available for destructors has an intrinsic value as a fuel or source of 
heat. The idea of utilizing trade refuse that is regarded as useless for 
the destruction of dust-bin refuse is ingenious, and one can easily under- 
stand why the latter should get the credit of furnishing the heat. 

A case of stealing gas, proved before the magistrates at Newcistle a 
few days ago, is remarkable as being the means of exposing a novel 
method of swindling the gas company. It is a long time since there 
has been a case of hocussing the gas meter, though when this appliance 
was first introduced, when gas was three or four times as costly as at 
present, and when gas companies were less vigilant in respect to the 
amount of the quarterly account, such practices were not uncommon 
Then they were mostly confined to the wet meter and usually took the 
form of perforating the drum by means of a pointed rat-tail file or 
other suitable tool, introduced through the outlet. This trick was 
checkmated by fixing a specially shaped guard or shield under the out- 
let, in such a way as to prevent direct operations upon the drum. 
After that, the dishonest customer preferred to disconnect the meter or 
to have a specially arranged bye-pass from inlet to outlet. He usually 
kept the key of the meter cupboard himself, and if the inspector hap- 
pened to call before the meter and connections had been putin order 
ready for inspection, some excuse was made. The key had been mis- 
laid, or the guileless customer was out and would not be back for an 
hour. But the consumer in question, whose ingenuity is certainly 
much greater than his sense of morality, thought that the perforation 
dodge might be applied to the dry meter, and accordingly bored a hole 
through the outer case, and then made a hole in the leather diaphragm 
by introducing a long pointed tool. This done, the hole in the outer 
case was carefully filled and soldered up flush, and concealed by a coat 
of paint. The suspicions of the inspector were soon aroused, whether 
by the unique practice of the customer painting the meter at his own 
expense, or by other suspicious circumstances, is not stated, but a 
special examination soon detected the fraud, with the result that the 
ingenious consumer finds that there is a heavy tax in the shape of a 
£5 fine on little experiments of this kind. 

The company elected to take the more merciful course of proceeding 
under their Special Act, and simply charging the culprit with damaging 
the meter, rather than to give him in charge as an ordinary thief, 
under the common law, and to this leniency-he is indebted for escaping 
the consequences of a criminal charge. This little incident shows that 
gas inspectors need to keep their wits about them, and exercise a great 
deal of caution and shrewdness, in cases which appear suspicious. And 
also that gas companies should have the right to enter the premises of 
a consumer at reasonable times, to count the number of burners in use, 
and obtain other evidence as to the actual consumption of gas. Al- 
though the law is rather vague on this point, it is generally understood 
that the right to inspect does not extend beyond the meter, an interpre- 
tation which places the company at the mercy of the consumer when 
any complaint arises. 

The late Mr. Denny Lane, of Cork, had a great idea of the future of 
the gas engine in connection with electric light installations, and be- 
lieved that electricity could be generated in a comparatively small sta- 
tion in the immediate vicinity, at a cheaper rate than it could be fur- 
nished from a central generating station at a distance. Or, in other 
words, that a moderately Jarge user could supply himself with elec- 
tricity at a cheaper rate than he could purchase it from a corporation 
orcompany. Mr. Lane went so far as to advise gas companies to take 
upthequestion of electricity supply by means of a comparatively large 
number of generating stations, say one in each street, using gas 
engines as a source of power. Unfortunately for the success of his 
plan, at that time gas engines were costly in the first place, and the 
running was not sufficiently steady. But great improvement in re- 
spect to both these matters has lately been evident. 

I know of several small installations, using engines of 3-horse power 
to 14-horse power nominal, that have been running for years with 
satisfactory results to the owners. But it is difficult to get sufficient 
data, either as to the cost of the electricity per unit, or as to the actual 
lighting value obtained, to admit of a full comparative statement being 
prepared. So itis not possible to say accurately whether the gas en- 
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gine, dynamo and electric plant, is capable of developing a larger 
lighting value per cubic foot of gas used, than would be obtainable by 
the direct agency of incandescent burners. Allowing that 20 cubic feet 
of gas are used per horse power, and accepting the usual estimate that 
1-horse power is sufficient to supply 10 nominal 16 candle power lamps, 
we get a duty of about 8 candles per cubic foot of gas, or less than half 
that claimed for the incandescent burner. So that unless there are 
otner special advantages it would appear that the latter system is by 
far the cheaper. A- decided advance has, however, been noticeable 
during the past year in the introduction of gas engines specially suited 
for generation of electricity. An installation of this kind at the Leices- 
ter railway station, belonging to the Midland Railway Company, 
includes six gas engines, four of 90 horse power each, and two of 50- 
horse power. And the cost of the electricity produced is said to com- 
pare favorably with that at other stations belonging to the company 
where steam engines are used. The great advantage of the gas engine 
for this purpose is the fact that it can be stopped and started instan- 
taneously, without loss of time and expense in getting up steam, there 
is absolutely no working expense while it is lying idle, and the con- 
sumption of fuel is proportioned to the actual power used. In a recent 
issue of the Engineer there appeared an illustrated description of a 200- 
horse power gas engine. 

In the same magazine the important question of the preservation of 
iron work has lately been discussed, and the conclusions arrived at are 
of special interest to those who are concerned with structures, like gas- 
holders, that are at one time exposed to air, and at another immersed in 
water. 

The writer insists on the advantage of pure unadulterated linseed oil 
as a medium, and deprecates the use of turps or driers. Dealing with 
the question of the rusting of an iron surface beneath the paint, he re- 
fuses the common explanation that this is due to the entrance of air 
and moisture through minute cracks and fissures, occasioned by the 
ditf+rent rates of expansion and contraction possessed by the iron and 
the paint under differences of temperature. Both raw and boiled lin- 
seed oil form, when dry, a sufficiently pliable skin to avoid cracking 
under any ordinary variations of temperature, and while fresh the film 
is both air and water tight. But it is also bygrometric and liable to 
swell by absorption of moisture, and under this condition becomes 
more or less porous, and allows both air and water to pass through by 
a process of diffusion. From this conclusion it appears there is no such 
thing as a permanent preservative of ironwork. That even under the 
most favorable circumstances, when a perfectly pure paint is laid on a 
well cleaned surface from which all rust and scale has been removed, 
there must be periodical inspection and repainting from time to time. 
It is a question of a pure oil and well ground pigment which must be 
inert in a chemical sense, and a well cleaned surface. Thereis nothing 
in the way of special preservative quality to be claimed for any pig- 
ment. The finer it is ground the greater the quantity that the oil will 
take up, while still retaining a proper degree of fluidity to work prop- 
erly under the brush. And the larger the proportion of pigment car- 
ried, the greater will be the covering power and the resistance to 
swelling under moisture. This is simply coming back to principles 
that are well known to all who have had any experience in painting 
outdoor ironwork. Use good, unadulterated materials and avoid pig- 
ments that may set up chemical or galvanic action under the working 
concitions to which they are exposed. And the surface to be painted 
must be thoroughly freed from scale, rust and old paint, immediately 
before the new coat is applied. A common mistake is to clean off a 
whole structure first before laying on any paint. This may mean per- 
haps 8 or 10 days’ exposure of the cleaned surface before the fresh coat 
is laid on, which is time enough for it to accumulate a new coat of rust 
or dirt. A good paint should dry flat, smooth and hard, and a second 
or third coat, with careful cleaning and drying between each applica- 
tion, is an advantage. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
aro 
DELEGATE Quast, of Baltimore City, Md., has introduced a bill in 
the Maryland Legislature, the gist of which is that no corporation in 
Baltimore City shall charge more than 90 cents per 1,000 cubic feet for 
illuminating gas. 





AT the annual meeting of the shareholders in the Delaware County 
Gas Company, of Chester, Pa., the officers chosen were: Directors, 
W. 8. McManus, Richard Wetherill, Geo. B. Lindsay, O. B. Dickinson 
and Richmond L. Jones; President, W. S. McManus ; Vice-President, 
Richard Wetherill ; Secretary and Treasurer, L. A. Tucker. 





ANDREW JENSEN and others are applicants for a franchise for the 
right to operate a gas plant at Great Falls, Mont. 





THE plant of the Trenton (Mo.) Gas and Electric Company was 
recently sold at auction, under foreclosure. The property was pur- 
chased by Joseph S. Parker at his bid of $10,500. The deed of trust un- 
der which the proceeding was brought was to secure a mortgage of 
$9,000. 





AT the annual meeting of the Pulaski Gas Light Company, of Little 
Rock, Ark., the officers elected were: C. M. Taylor, R. A. Little, J. G. 
Fletcher, J. A. Fones, C. F. Penzel, S. M. Apperson and Jas. T. Pul- 
len ; President, C. M. Taylor ; Vice-President, R. A. Little ; Secretary 
and Manager, J. T. Pullen ; Treasurer, Oscar Davis. 





Tue Baldwin Gas Light Company has been incorporated in San 
Francisco, Cal., by Messrs. Marcus Stone, Charles L. Asher, Frank 
Pauson, Joseph Naphthaly, Samuel L. Naphthaly, A. E. Brooke Rid- 
ley and Chas. L. Ackerman. The initial capitalization is $100,000, of 
which $80,000 has been subscribed. 





THE composition of the Committee on Electricity, Gas and Water 
Supply, of the Assembly of the New York Legislature, is as follows : 
Messrs. Goodsell (Chairman), of Orange; Taylor, of Oswego; E. L. 
Smith, of Herkimer; E. C. Brennan, of Kings; Kavanaugh, of Sara- 
toga ; Eldridge, of Warren ; N. J: Miller, of Erie ; Hatch, of Steuben; 
Fordyce, of Cayuga; McKeown, of Kings; Kelly, of Albany ; Fritz, 
of New York ; Sandford, of Westchester. 





THE following letter is from Mr. W. A. Aldrich, Secretary of the 
Spokane Falls (Wash.) Gas Light Company, who writes from Spokane 
under date of the 14th inst. : 

To the Editors AMERICAN Gas LIGHT JOURNAL: As you do not re- 
ceive a superabundance of news from this part of the ‘‘wild and woolly 
West,” I enclose a circular which I am mailing to every storekeeper 
and householder in the city. When you consider the fact that we pay 
$3 per ton freight on coal, I venture to say that the new schedule of 
rates makes our gas as cheap, if not cheaper, than any city west of 
Chicago. The old rate was $2.50 per 1,000 cubic feet, with 10 per cent. 
discount, if paid before the 10th. We have 1,250 consumers, of which 
number 586 use gas stoves. In two years the Company’s business has. 
increased 100 per cent.; and this, too, in spite of the fact that electric 
light is cheaper here than in any other State of the Union. As an illus- 
tration : The city pays $4 per month for arcs of 2,000-candle power, 
burning all night and every night. Saloons keep open all night, and 
pay $8 per month, withas many incandescent lights as they like thrown 
in. Please understand that this reduction is not given in any spirit of 
philanthropy ; but is a plain business proposition. We anticipate that 
this reduction will add at least 30 per cent. to our number of consumers 
during the year. It has been my privilege to assist in placing the Com- 
pany in its present prosperous condition, and the secret of it is: If you 
want business go afterit, keep after it, never leave it until you get it, and 
when you get it go after more. Keep in close contact with your con- 
sumer, and give him proper attention. If he has a kick coming don’t 
‘*kick” back. Give him afew minutes of your time, even if you cannot 
convince him that the ‘gas charged has been used, and by somebody, 
and he will go away thinking that ‘‘ that gas man isn’t such a bad fel- 
low anyway ; and perhaps the girls home have been keeping their gas 
going all night.” And you; well, you go after more business—at least 
that is what I do. 





THE text of the circular enclosed by Secretary Aldrich is as follows : 


SPoKANE Fats Gas LIGHT Company, t 
SPoKANE, WasH., January, 1898. 

Notice of Reduction of Price of Gas.—We desire to give you notice 
that from January Ist, 1898, the following schedule of rates took effect : 
100 to 900 cubic feet, $2.50 per 1,000, less 10 per cent., if paid before the 
10th ; 1,000 to 3,000 cubic feet, $2.50 per 1,000, less 20 per cent., if paid 
before the 10th ; 3,1000 cubic feet and over, $2 per 1,000, less 20 per 
cent., if paid before the 10th. It is the practice in Eastern cities to al- 
low a special rate on-gas when used as fuel. It is the desire of this 
Company that our citizens shall enjoy a service as efficient and cheap 
as it is possible to give. To this end, and yet prevent the duplication 
of meters, we have decided to put into effect the following schedule of 
prices which is known as— 

The Fuel and Light Rate.—100 to 900 cubic feet, $2.50 per 1,000, less 
20 per cent., if paid before the 10th ; 1,000 to 3,000 cubic feet, $2.50 per 
1,000, less 30 per cent., if paid before the 10th ; 3,100 cubic feet and 
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above, $2 per 1,000, less 25 per cent., if paid before the 10th. To obtain 
this rate, all consumers using gas both for light and fuel, and all in- 
tending consumers, must notify the Company in person or in writing, 
that a register may be kept of its light and fuel consumers. We would 
emphasize the fact that the old rates will be in force unless such notice 
is given the Company. If you are using a gas stove and not using gas 
for light, by using gas exclusively the reduced rate will make you a 
greatsaving. If you are not using gas for fuel, rent a gas cooking 
range from us and save labor. The-Jlight and fuel rate will enable you 
to do this to advantage. 

The Wonderful Welsbach Gas Burner.—To enable those who desire 
to take advantage of our offer and change the method of lighting to 
gas, the price of the celebrated Welsbach burner will be reduced to 
$1.75 each, cash, or $2 when charged to your account. Mantles, 40 
cents ; chimneys, 10 cents each, or 50 cents and 15 cents respectively, if 
charged to your account. These extremely low rates place gas within 
the reach of all, thus putting it in your power to do your cooking at no 
greater cost and with infinitely less labor. We respectfully request 
that cases of inattention be promptly reported at the office of the Com- 
pany. We desire to tender the expression of our appreciation of the 
generous patronage accorded us during the past year, by means of 
which our aim for cheap gas becomes an accomplished fact. We shall 
continue to pipe houses at cost. Estimates on application. We shall 
continue to supply the public with strictly lump Roslyn coal, at $5.50 
per ton, delivered. . One ton of coal is equal to two cords of wood. 





Mr. Joun H. Burnuam, who was Superintendent of the East Boston 
(Mass.) Gas Company from 1871 to 1893, died in Farmingdale, Maine, 
on the morning of the 16th inst. The correspondent who informed us 
of Mr. Burnham’s death, adds : ‘‘Mr. John Burnham was a man who 
made friends with those whom he met. Possessed of a kindly, genial 
disposition, a big, generous heart, and always ready not only tosympa- 
thize but to alleviate, so far as was possible for him, the distressed ; 
honest and upright in his dealings with his fellow men, he will be 
greatly missed by a very wide circle of sincere friends. He will be 
particularly missed by the Masonic fraternity. He was honored by 
his fellow townsmen by an election to the responsible position of Town 
Treasurer and Collector, and performed his duties in that honest, 
straightforward manner which was characteristic of the man. He 1s 
survived by a widow, two sisters and a brother, and the sincere sym- 
pathies of the community are theirs. It was his request that Maine 
Commandery and Hermon Lodge, F. and A. M., attend the funeral, 
which was held at 2 p.M., Tuesday afternoon, the 18th inst., under the 
direction of the named bodies. Truly, a good man has left us.” 





AT the annual meeting of the Norwich (Conn.) Gas and Electric 
Company the officers chosen were: Directors, Edward N. Gibbs, New 
York city ; George E. Terry and A. M. Young, Waterbury, Cunn.; 
Morris F. Tyler, New Haven, Conn.; Garret A. Hobart, Newark, N.J.; 
and H. H. Osgood and William C. Mowry, of Norwich, Conn.; Presi- 
dent, Edward N. Gibbs; Vice-President, Geo. E. Terry ; Treasurer, 
Morris E. Tyler ; Secretary, A. M. Young. 





Ir is quite likely that in the rearrangement of the properties and pos- 
sessions of the Binghamton (N. Y.) Gas and Electric Company a well 
known New York city gas syndicate will be found in control. 





THE Peoples Gas Light Company, of Rutland, Vt., has reduced its 
selling rate to $2.50 per 1,000 cubic feet. The prior rate was $3. 





AT arecent meeting of the Directors of the Ipswich (Mass.) Gas 
Company it was voted to give each consumer a rebate on the gas bills 
for quantities used in December, thus making the reduced rate take ef- 
fect that month, instead of this, as was originally proposed. 





THE New Bedford (Mass.) Gas and Edison Light Company at last 
has sensibly decided to increase its storage accommodations. As we 
understand it, the Company has bargained for a holder equal to retain- 
ing 1,000,000 cubic feet. The holder is to have three lifts. Verily, New 
Bedford feels its growth. 





THe American Gas Company has succeeded to the proprietorship of 
the Westchester Gas and Electric Company, of Rye and Port Chester, 
N. Y. This Company was formerly known as the Consolidated Gas 
and Electric Light Company, of Port Chester, and was originally ex- 
ploited by the late firm of Stanton & Coffin, of this city. Under the 
terms of the purchase the American Gas Company has added another 
money maker to its productive strings in New York. 





Mr. W. H. Haypen and his associates have secured an extremely 
valuable concession for the future supply of gas in the City of Mexico. 
There is litthe doubt that a well known firm of American builders of 
gas works will carry on to completion the preliminaries so well ar- 
ranged by the clever Boston interests that had sight sufficient to see the 
chance so far in advance. 





AT the annual meeting of the Charlestown (Mass.) Gas and Electric 
Company, the Directors chosen were: James F. Hunnewell, Jas. A, 
Sawtell, Charles F. Byam, John Turner, Charles R. Lawrence, Chas. 
F. Fairbanks and Q. A. Vinal; President, James F. Hunnewell ; 
Clerk and Treasurer, Geo. B. Neal. 





Mr. WALTER F’. Norton has been appointed Superintendent of the 
Nashua (N. H.) Light, Heat and Power Company, vice his brother, 
the late Mr. Fred W. Norton. The selection does credit to the owners 
of the Company. 


‘“* A. S.” is informed that the next dividend of the Cambridge (Mass. ) 
Gas Light Company is payable to-morrow. The amount of the divi- 
dend is $5 per share. 








AT the annual meeting of the Capital Gas Company, of Sacramento, 
Cal., the officers chosen were: Directors, B. U. Steinmann, J. B. 
Crockett, H. H. Taylor, Oliver Eldridge, C. H. Cummings, Frank 
Miller and Benj. Welch; President, B. U. Steinmann ; Vice-Presi- 
dent, Oliver Eldridge ; Secretary, C. H. Cummings. 





THE formal annual meeting of the old San Francisco Gas Light 
Company resulted in the following selection of officers : Directors, 
Levi Strauss, A. H. Payson, Daniel Murphy, J. B. Crockett and Adam 
Grant; President, J. B. Crockett; Vice-President, Adam Grant; 
Secretary, William H. Barrett. 





AT the annual meeting of the shareholders in the Hackensack (N.J.) 
Gas and Electric Company, the officers named were : Directors, G. W. 
Conklin, Frank B. Poor, E. A. Pearce, W. M. Johnson, Lemuel 
Lozier, David St. John and Jacob Bauer; President, F. B. Poor; 
Vice-President, E. A. Pearce ; Secretary, L. Lozier; Treasurer, W. C. 
Thomas. 





Aw odd accident occurred early this month whereby Bakersfield, 
Cal., which depends largely on electricity for its lighting, was put for 
a time in darkness. Our correspondent says that ‘‘a boulder, drop- 
ping from an overhanging cliff, smashed the flume of the Power De- 
velopment Company, the turbines of which actuate the dynamos that 
occasionally, through the good offices of the Kern river, afford some 


sort of light from incandescent electric lamps in Bakersfield.” The 
Gas Company, as is usual in such instances, creditably filled the 
dreary lighting intermission. 





Mr. THomas P. KINGsForRD has been named to succeed the late Mr. H. 
D. McCaffrey on the Directorate of the Oswego (N. Y.) Gas Company. 





Mr. WILLIAM RICHARDSON, who was named to test and report upon 
the quality of the gas supplied in Mount Vernon, N. Y., the testing 
having been heals ¢ out at the instigation of the city authorities, report. 
ed in detail, submitting a quantitative analysis result. His final con- 
clusions were that,‘* From the testing and analysis, the gas, as supplied 
at present to the city of Mount Vernon, fully complies with the requi- 
sition of the contract.” 





A FEATURE of the January meeting of the Civil Engineers’ Club, of 
Cleveland, O., was a lecture, by Mr. M. S. Greenough, of the Cleve- 
land Gas Light and Coke Company, on the subject of ‘‘ The Construc- 
tion of Modern Gas Engines.”’ 





THE gain in business shown by the Western Gas Company, of Mil- 
waukee, Wis., is simply phenomenal. 





THE proprietors of the Northampton (Mass.) Gas Light Company 
have under consideration an important scheme of plant betterment. 





AT the annual meeting of the Lynchburg (Va.) Gas Company, ‘the 
Directors elected were: R. W. Crenshaw, W. V. Wilson, Jr., a. 
Coleman, George L. Fleming, Jas. T. Williams and R. I. Owen. 





THE Kalamazoo (Mich.) Gas Company has elected these officers : 
Directors, I. A. Ransom, E. Woodbury, J. J. Knight, C. A. Peck and 
J. W. Thompson ; President, Ira A. Ransom ; Secretary, E. Woodbury. 





Tue Cleveland (O.) Gas Light and Coke Company will, in 1898, be 
aon ed by these officers : Directors, M. S. Greenough, J. H. Morley, 
P. Fell lis, F. A. Sterling, W. J. Hayes, David Sinton and J 

+ Se ap ’ President, M. S. Greenou 


ch Vice-President, J. H. Morley; 
Secretary and Treasurer, C. H. Bea 
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Electric Lighting and Gas. 





An editorial writer in the Electrical World 
says: 

The increasing use of Welsbach and other 
incandescent gas burners has been a source of 
some anxiety to electric lighting companies 
who have found that, notwithstanding the 
many points of superiority possessed by thein- 
candescent lamp, it is being displaced to a 
considerable extent in some quarters by the 
mantled gas jet. Inferior as it is in cleanli- 
ness, color, coolness and other desirable quali- 
ties, the new gas light is so cheap, and is ap- 
parently so much cheaper than it really is, 
that it is making inroads of no small magni- 
tude into the business of central stations. And 
it has come to stay. There can be no denial 
of this, because the incandescent burner is a 
remarkably meritorious and valuable inven- 
tion. It increases the luminous efficiency of 
gas anywhere from five to seven times, and 
this at a comparatively small cost. While it 
has*numerous and obvious defects it possesses 
the great and shining merit of cheapness, and 
hence its use. 

The operation of these burners depends upon 
the substitution for the carbon particles pre- 
cipitated from the decomposing compounds 
constituting ordinary illuminating gas, of a 
filmy ‘‘ mantle” or bag of threads of certain 
oxides of rare metals, zirconium, thorium, 
cerium, etc. These substances possess the 
property of radiating a great proportion of the 
energy emitted by them when they are heated 
as light waves. Carbon heated to the same 
temperature would give out a greater propor- 
tion of heat and less of light. This substitu- 
tion, aided by the fact that in the mantled 
burner air is admitted and the gas burned ata 





\ 
higher temperature than when issuing as a 
luminous flame from the ordinary fieh-tail | 


burner, makes a difference of as much as five| 


to seven times in the amount of light eet 
able from a given quantity of gas. 

Electric current cannot be supplied at prices | 
much below those now obtaining unless some} 
radical and hitherto unthought of improve- | 
ment in steam engines is made or the secret of 
its direct generation from fuel energy dis- 
covered. In order to reduce the price of elec- 
tric light the efficiency of the lamp must be 
bettered, there being much room for this im- 
provement. 

It seems unfortunate that carbon, the only 
available material that will stand the temper- 
ature necessary for incandescent lamp fila- 
ments, should havea very low light emitting 
power—indeed the lowest. Why should nota 
lesson be learned from the enterprising makers 
of the new gas lamps? There seems to be no 
reason why a filament should not be coated 
with zirconia, or why this material may not be 
incorporated with the carbon-forming com- 
pound of which the filament is made. It 
would certainly enormously increase the effi- 
ciency of the lamp. 

While the electric light is amply able to hold 
its own in most quarters, there is little doubt 
that there will be always a large field in which 
the chief quality sought in an illuminant will 
be a low price. It is also true that if the price 
of incandescent lighting could be reduced, 
leaving the station the same percentage of 
profit, the increase in the quantity of business 
would pay handsomely. There is thus every 
incentive for the production of some form of 
lamp of much higher efficiency than those now 
in use. The suggestion contained in the last 
paragraph is made simply for what it is worth 
—because it looks as is if this is a direction in 
which experiment might be productive. 








The Market for Gas Securities. 








The market for city gas shares was quite 
buoyant during the week, the leader in point 
of strength having been Consolidated, which 
advanced to 195}, later on going back to 190}, 
and at noon to-day (Friday) is at 192%. The 
trading in it was on a large scale, and those 
behind the movement evidently are not pre- 
pared just now to let the shares get beyond 195, 
if they can prevent it. We have no hesitancy 
in advising the purchase of the shares for in- 
vestment or speculative account. The annual 
meeting for the election of Directors in the 
Consolidated Company was held last Monday, 
with the result that the following gentlemen 
were chosen: H. E. Gawtry, T. K. Lees, 
Samuel Sloan, John T. Huggins, William 
Rockefeller, R. 8. Rolston, M. Taylor Pyne, 
Geo. F. Baker, James Stillman, H. D. Auchin- 
closs, F. Augustus Schermerhorn and Edwin 
R. Holdin. It.is said that no other business 
wastransacted. Theorganization meeting will 
be held to-day (Friday), and the committeemen 
named thereat will likely have business of im- 
portance to transact, the details of which will 
not be communicated to the ordinary share- 
holder. Other city gas shares joined in the 
advance, East River common going to 82 bid, 
Standard common to 148 bid, and Mutual to 
307 bid. Equitable is 225 to 235. 

Brooklyn Union, on the strength of in- 
creased earnings, is in good demand at 124 to 
125, and Peoples, of Chicago, is 97% to 974, plus 





the regular quarterly dividend of 1} per cent. 
declared this week. Consolidated, of Balti- 
more, sold off sharply, from 58 to 53}, on the 
introduction of a bill in the Legislature to 
reduce the selling rate for gas in Baltimore to 
90 cents per 1,000. While there is no likeli- 
hood that the bill will pass, the temporary ef- 
fect on the stock is important. Bay State is 
‘dull and regular,” and 70 is bid for shares in 
the Richmond County (N. Y.) Gas Company. 
Lacledes are active and lower, and the proba- 
bility is that the decision in its case before the 
naa Court will be handed down before 
ong. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wat St., New Yorx Crry. 
Janvaky 31. 
= All communications will receive particular attention- 
of en = aes quotations are based on the par value 
N. ¥. City Companies. Capital. Par. Bid. Asked. 


Consolidated......scscseeess $36,220,000 100 191 192 
COMNGIDE i pncdinsctnsiceccvnces 500,000 50 on 
OD QO i scctassceinsec 220,000 - 100 4 
MquRGRR. isis. ceccececcces 4,000,000 100 25 25 
i iccnccisioncss 1,000,000 1,000 105 
a, 2,300,000 1,000 114 " 
Metropolitan Bonds 658,000 a 108 = 112 
NN vrocd. ccconcuscancesasie 3,500,000 100 30 3815 
OP iadnde<ciccsacs 1,500,000 1,000 100 1 
Municipal Bonds..........++ 750,000 - ea 
WONG da cncdatodéacactace 150,000 50 ee 
= BONE do decccecess 150,000 1,000 <a 98 
New York and East River.. 5,000,000 100 ) bn 
PRIGMIIEE Kn cccccscaccece 2,000,000 100 112 115 
Bonds Ist 5’s.......ss008 3,500,000 1,000 112 113 
© EGE DE ccccas 1,500,000 . 105 106% 
Richmond Co., 8. I........ 348,650 50 50 i 
9 Bonds....... 100,000 1,000 = oe 
IE cacdccccessucs cooee 5,000,000 100 14 150 
Preferred .....cccee. eoee 5,000,000 100 162 162% 
Bonds, ist Mortgage, 5’s 1,500,000 1,000 114 115 
WO sccc ccnssecicasidées 299,650 50 3=«180 - 
Out-of-Town Companies. 
Brooklyn Union .......+.++s 15,000,000 100 12% 1% 
= “Bonds (5's) 15 000,000 1,000 114 114% 
te 50,000,000 50 4 %&% 
*“* Income Bonds. 2,000,000 1,000 es 75 


Boston United Gas Co.— 


1s Series S. F. Trust.... 7,000,000 1,000 3% 


— = by “* .... 3,000,000 1,000 ae 
Buffalo Mutual............. 750,000 100 125 <a 
*% Bonds....... 200,000 1,000 % 100 
Central, San Francisco..... 2,000,000 ree 9 dia 

Chicago Gas Company..... 25,000,000 100 9744 973% 

Guaranteed Gold Bonds 7,650,000 1,000 104 104% 
Ce ee 1,069,000 ay 90 
1st Mortgage........s00. 1,085,000 % 


Consumers. Jersey City.... 2,000,000 100 7 a 
7 Bonds sscccesses 600,090 1,000 102 166 
Cincinnati G. & C.Co....... 8,500,000 100 26 207% 


Consumers, Toronto........ 1,600,000 50 184% «187 
Capital, Sacramento........ 500,000 50 35 
Po re 150,000 1,000 + he 
Consolidated, Baltimore.... 11,000,000 100 535g 5354 
Mortgage, 6's.........0. 3,600,000 es 107 107% 
Chesapeake, ist 6’s..... 1,000,000 as on 
Equitable, ist 6s. ...... 910,000 
Consolidated, Ist 5’s.... 1,490,000 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y.......00. 90,000 100 ie 100 
Do ccctcctcceese cece 75,000. a 100 
WGN, 2s s seca edndexcuedase 4,000,000 55 aT 
Cee, Rise. cece 4,312,000 vw 97% 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 ‘ 101 
Fart Wate cccccescodeccece 2,000,000 i. 81 93 
e sec cesse 2,000,000 98 95 
I idcedccudesnnevece 750,000 25 ha 145 
Te 2,000,000 118 1% 
> Ty Ci icicce 2 650,000 107—s «109 
OI GI einidtdatacadaces 750,000 20 486180 ~ 
Lafayette Gas Co., Ind..... 1,000,000 100 86 88 
BORGES... access coecccecce 1,000,000 1,000 92 94 
LOUISVEES, vecccccesec.coccce 2,570,000 50 “ 
Laclede, St. Louis ...-...... 7,500,000 100 46 4644 
POU cccsae.. ccccce 2,500,000 100 93 95 
 veiencodes cocccune 9,084,400 1,000 10 105% 
Montreal, Canada .......... 2,000,000 100 200 ‘ 
Newark, N. J.,GasCo...... 1,000,000 200 +220 
Bonds, 6'S .....ccccceese 4,000,000 123 4=—:130x 
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New Haven....ccccscceseces 


1,000,000 














225 ¥ 
Oakland, Cal........... seeee 2,000,000 534 
™ AB. ceseces 750,000 ee sé 
Peoples G. L. & Coke Co., of 95,000,000 100 
eenesecseves 97: 
Pespies Ge Gas it & Coke Co., . ~~ 
st Mo! anes... 20,100,00 1,000 +, 
Peoples, J Cit “ae Bn i 
les, Jersey City...... we X re 
Rochester Gas & Elec. 2150.00 8 |... 
erred peeee seecccccce 2,150,000 50 88 és 
Consolidated 5°s........ 2,000, 8% =W 
cisco. 100 94 LE 
100 49 31 
.< 84 87 
5 es 
25 stg 20 
wo ry 
0 wo 
100 83 85 
‘ 12-108 
3” wo 
2 ? 
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R, D. Wood & Co., Philadelphia, Pa. 194 
Logan Iron Works, Brooklyn, N. Y.... 196 
Riter-Conley Co., Pittsburgh, Pa........sceeeeeeecce ceee 1i9 
GAS SECURITIES, 

Marquand & Parmly, New York City.......... $eeeseesis 177 
BOOKS, ETC. 

Scientific Books. .........006+ PPYTTTTT itty Cobcsvesoecercese 188 
Field's Amalysis.....ccccccscccccccccsvceccseseseceves coos 190 
Digest of Gas Cases.....sccccccccccsscsscccccccsvscccceces 189 
Directory of Gas Companies.........cecsccesceseeeeeeess 197 
Practical Photometry......0... csscseseeccsseccceseseces 190 
Coal Tar Genealogical Tree... .. 2.6.6.6... .ceseeeeeeeeeeens i*6 
Management of Small Gas Works .........+.+6++ coccccce 186 
Handbook on Gas Engines .. seen eeeeeneees eeeeeeesceeees 193 
Gas Flow Computers .........ccccscrecenececeeeesareeeees 186 
Hughes’ * Gas Works”’....cccccccccsscccsvscvccceresccces 187 
JOURNALS WANTED. 


Parties having the following numbers of the American Gas 
Licut Jovenat for sale—viz., Mar. 2, April 2, May 2, 1843; 
Dec. 2 and 16, 18%4; Jan. 2 and Nov. 2 and 16, 1885; Feb. 16, 


1886—please address ‘‘ CASH,” care this Journal. 











WANTED, 


By a Practical Meter Repairer, 


Steady position with a Gas Company. Country town pre- 


ferred. Good references given. Address 


1181-2 **METER,” care this Journal. 











AN EXPERIENCED GAS EN- 
GINEER AND CHEMIST 


is open to accept immediate engagement ; charge of works, 


'or on the road. Experience in working inclined retorts. 


First-class references and testimonials. Address 
1178 tf ‘“\M. R.8.,”’ care this Journal. 


VALUABLE GAS BUSINESS 


IN CALIFORNIA. 


yj avggeeneeng | the best paying gas enterprises, covering two of 
the most rapidly wing cities in the United States, in 
which a valuable interest can now be secured, address for 
full information, T.8.C. L E, 
228 South Spring St. Los Angeles, Cal. 
Note.—This is our Spring season, and the time a and 
improve gas works on this coast. (1176-tf) 
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WANTED, 


A Second-Hand 5-Foot Station Meter, 


with 6-inch connections—or one a little larger. Address, 
stating price and full particulars, 
BENSON VAN VLIET, 
1181-6 Poughkeepsie, N. Y. 





For Sale. 
A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-t£ Fort Wayne, Ind. 














FOR SALE, 


at a bargain, 
Two 50-H P. Otto Gas Engines, 


in first-class condition. 
Address WOONSOCKET GAS CO., 
1175-tf Woonsocket, R. I. 








FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 8 retorts, 


Two Coolers, or Air Condensers, each of 150000 
cubic feet capacity. 


Multitubular Condenser, shell, 36 in. diameter, with 
98 2-in. tube2, 10 ft. 6 in. long. 


D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 


Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 
S-inch Center Seal. Four Purifiers, § ft. x 6 ft. 


KEY CITY GAS Co 
1119-tf Dubuque, Iowa. 















Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 


)PERATING EX- Koncert 


PENSES. 
pensive. Write to 













ee —————— 





SREEIN Fie. D 


Steam Engine Works. 





Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portablo and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, 


Automatic and Variable Cut-off Engires 


Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boiler~ 
Steam Pumps and Adams’ Crate Bars. 


Y W. G. & G. GREENFIELD, - ~- EAST NEWARK, N. J 




















HIGH-PRESSURE WATER-TUBE BOILERS 











EQUIPPED WITH 


SQUARE FURNACE, SQUARE CRATE SURFACE, 
STEEL JACKET, LINED WITH BRICK. 


| Single Boilers or Compact Batteries, 


GREAT SAVING OF FUEL AND FLOOR SPACE. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
Send for our New Book, ‘‘ The Generation of Power.” 





The HAZELTON BOILER COMPANY, 


Sole Proprietors and Manufacturers, 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 


Tele, “1229—10tn st” new York: GEN | Office, 716 E. 13th St., N.Y., U.S.A. 





—————————— 








COAIL, HANDLING. 


The ‘‘ Automatic ’’ Railway shown in the 
engraving (in connection with tub elevator) 
is an elevated, self-acting railway, operated 
entirely by gravity, no steam, horse, or 
manual power being required in its opera- 
tion. It runs with great rapidity, making a 
trip of 300 feet, dumping its load and return- 
ing to the starting point in about 35 seconds. 

This Railway is specially adapted for handling large 
quantities of coal for Gas Works. Our Catalogue, No. 


9306, on Coal Handling Machinery, gives full information 
on the subject. Before you forget it, send for a copy. 


Cc. W. HUNT COMPANY, 
45 Broadway, - New York City. 








RIDGE 


| 





UILDING 


OUR CATALOGUE 





OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OP 


BRIDGES Designed and 


BUILDINGS ste tala 
AND ROOFS J ficaion 





THE BERLIN IRON BRIDGE CO. 


G ~~ OE_EAST BERLIN, CONN. 9 —a 


BACKUS GAS ENGINES 











GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


Agts. 5 Chicago Water Motor & Fan Co.. 101 Lake St., Chicago. 
‘1 Michell & Co., - - 154 Congress Street, Boston, Mass. 


Home Office, Backus Water Motor Co., Newark, N. J. 
Send for Catalogue. 


MARQUAND & PARMLY 


160 Broadway, New York. 





Members New York Stock 
Exchange. 

Our Mica Chimneys 

TiP| ‘For Welsbach Lights 


ARE THE 











BEST IN THE WORLD. 














The MICA MFG. CO 


Micasrmiths, 


88 Fulton Street, 
N.Y. City. 


IRON MASS 


For Gas Purification. 


Acts mmediately, and more efficiently than any other puri- 
fying agent now in use. 


GREENPOINT CHEMICAL WORKS, 


Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. 





2 E 
MICA CHIMNEY. 


Etched Chimneys to 
Order. 
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BRAY’S BURNERS 


WILL PLEASE YOUR CONSUMER BETTER THAN ANY OTHER BURNER 
YOU CAN BUY. 


They are made by people who have had many years of experience, in the largest and best equipped Burner Factory 
in the world. 

Every Burner is stamped with name and trade mark. Cheap and inferior imitations are constantly coming in and 
going out of use. This kind of deception causes loss and discredit to the trade and damage to the gas industry. 

As Sole Agents in the United States for GEORGE BRAY & CO., we carry a full stock of all sizes for High and 
Low Pressures. Send for Prices and Special Pamphlet, or order a sample gross, stating your average house pressure. 


a SPECIAL BURNERS MADE FOR ACETYLENE CAS. mm 


Jan 31, 1898. 











In ordering your supplies for the season 
put in a liberal stock of Bray Burners. It 
will pay ; the best is always desirable and 
cheapest inthe end. Our line of Brass Fit- 
ings is of superior make and finish, and 
the assortment covers everything for Gas 
Fixtures and Gas Stoves. Our “Vulcan” 
brand of Patent End Tubing for Gas Stoves 
and Drop Lights is guaranteed. The price 
is higher, but it is worth the price. 





When you want a Catalogue covering 
the most complete line of Gas Appliances, 
send to us. 

When you want any special apparatus 
made, for using Gas as Fuel, state particu- 
lars, and it will be our pleasure to corre- 
spond with you. 

We want your trade, and can be of 
service to you. 

WE MAKE GAS APPLIANCES EXCLUSIVELY. 





WILLIAM M. CRANE & CO., Mfrs.,  dnce'sittretinn"* NEW YORK CITY. 
THE ANDERSON E2Fense'tive 


Made in all sizes. 








For Cutting Cast, Wrought | i’ BEHREND ; 


> Iron, Gas & Water Pipes. SOLE IMPORTER OF THE CELEBRATED 
y Te anerson PIPE CUTTER 


MPANY, Manufacturers, | German (Stettin-Didier) Clay Gas Retorts, 


293 Lincoln St., Marlboro, Mass 


N.Y. Ofice, 185 Greenwich St | BLOCKS, TILES, FIREBRIOKS, FIRE CEMENT, 
WALDO BROS. | Stettin“‘Anchor” & “Eagle’ Brand Portland Cement 


WALD 
102 Milk Street, Boston, Mass. 10 & 12 Old Slip, New York. 






Will cut from 2 in. to 24 in. 


5 Pipe Salting Tool 














PHILADELPHIA, 246 N. BROAD ST. 


xpath STREET LIGHTIN¢ Cup Phy 
OF AMERICA, L 


——OQWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


— STREET GAT BURNER, * 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 

Lists of Cities and Towns in which we are now 
lighting. under contract will be furnished 
upon application. 


New YORK, 33 NASSAU ST. 


ye 


STYLE No. 81. 


STYLE No. 97, 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 








CHICAGO, 54 LAKE ST. 
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THE Patent “Standard” Washer-Serubber 


(U. Ss. A. Patent, No. 486.927 of 29-1 i—’92.) 














Order Recently Received—16 Machines, each for 3,500,000 Cubic Feet per day. 








The Patentees of the above, after several years’ experience, finding that the enormous weight of the iron 
sheets (forming the washing discs) caused undue wear of the shafts and consequent fractures of the latter, intro- 
duced their Patent Wooden “Grid Segments.” These “segments” have now been fitted in some hundreds of 
Patent “Standard” Washer-Scrubbers, and are universally admitted to be a great improvement upon the out 
of date pattern. 

The Patentees beg to refer Engineers to recent issues of the Amertoan Gas Licur Journat for testimonials as 
to the efficiency of their improvements and will be glad to quote for complete machines or for “grid segments ” for 
fitting in old pattern Washer-Scrubbers, the manufacture to be English or American at enquirer’s option. If for 
any special reason iron sheets are preferred, the Patentees will quote for them, but they do not recommend same. 


KIRKHAM, HULETT & CHANDLER, Limited, 


3 & 4 Palace Chambers, Bridge Street, Westminster, England. 


Tel. Address: ‘‘ WASHER, LONDON.” 


RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


G_NERaL OFFICE: fittshurg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
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criiresr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
? or low pressure in the supply. : . 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
manties and chi ys. The ds are already in use. San may be given to the Weisbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., - - 818 Cherry St., PHILADELPHIA. 
00000000 0000000020000000000000000000000000 000000000000 0000000000S0008 

















Special Trays for Iron Sponge or Oxide of Iron, WRITE WRITE 


necorons ©4=©9 CHURCH’S TRAYS a Specialty. | For a cor 


PRESSURE Reversible, Strongest, Most Durable, Most Easily Repaired | PRICES. - =a SAMPLES. 
GAUGE aeees Investigaze the Merits of 
s \ 


_Steward's Special Union Jet Gas Burners. 


They are the best Open Light Burners on earth. 


te D. M. STEWARD MFG. CO., 


CHATTANOOGA, TENN. 











For continuous 
records of 
Wat Street 
23 Gas Pressure 
Simple in Con- 


fs struction, Accur- oe N 
/ a an ‘ Ce \ \\ ; 
“Tene | ee Bae A\\\ WW! Practical Hints 
Fully Guaranteed. Send | HOD A | ON THE CONSTRUCTION AND WORKING OF 
553-557 West Thirty-third Street, New york. Regenerator Furnaces, 


LJ 

The Bristol Co., We also make the Cheapest and Strongest | By Maurice GrawaM, C.E. 
REVERSIBLE BOLTED TRAYS IN THE MARKET. | Price $1.25. 

Waterbury, Conn. Sent foe Codinn. | A.M. CALLENDER & CO., 32 Pine Street, N.Y. 



















\< 





for Circulars. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


ae KLONNE-BREDEL em, 
Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 








Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM | P. H. & F. M. ROOTS GO.’S 
GOAL GAS PLANTS AND Gis vers 





Exhausters, Blowers, etc. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Mo. 118 Farwvell Avenue, - - Milwvaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So, 3d St., Phila., Pa. 








——— ee 
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» ROOTS’_. 


LATEST IMPROVED GAS EXHAUSTER 


——AND—— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 








7 





~~ eS ee ee eT a 


INQUIRIES CHEERFULLY ANSWERED. 


P. H. & F. M. ROOTS Co. 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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Fort Wayne, Indiana. 


THE WESTERN GAS 
, CONSTRUCTION 
COMPANY. 


Improved Lowe Water Gas Apparatus. 


Coal Gas Apparatus and Machinery. 


WM. HENRY WHITE, 


EASTERN AGENT, 
32 Pine Street, New York. 


Gas Valves and Specials. 


American Kilmarnock Gas Engine. 











CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’l Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. 
St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 


New York Office, 28 Platt St. 











Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %” to 72” 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 











GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


J, P. WHITTIER, 


70 Bush St. Near Division Ave., Brooklyn, N. VY. 





The Gas Engineer’s 
Laboratory Handbook. 
By JOHN HORNBY, F.I.C. 


Price, $2.50. 
A.M. CALLENDER & CO., 22 Pine Street, N.Y. Cir) 





Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 





BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gzorez Lounaz. 





Price $12.50, 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davi A, Granam. 8vo., Cloth. Price $8. 


Orders for these books may be sent to this office, 


A. M. CALLENDER & CO., 
9 Pins 62., N.Y. Orry 












Se 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 






































PUBLIC LIGHTING TABLE. 























FEBRUARY, 1898. 


Table No, 2. 
Table No. 1. | NEW YORK 
FOLLOWING THE cITY. 
MOON. 





| Att Nieut 
LIGHTING. 





Day or WEEK. 


|. cals ind Extin- 
Light. eee Light. guisk. 


| Date. | 








| P.M. 
3.20 AM) 6.10 Am! 5.05 
4.10 6.10 5.05 
4.50 6.10 5.05 
5.20 6.10 5.05 

Nol. |NoL. 5.10 

Nol..Fu No L. 5.10 

NoL. |NolL. 5.10 
6.00 PM| 8.40 PM|| 5.10 
6.00 9.50 5.10 
6.00 111.00 .10 
6.00 12.10 Am|| 5.10 
6.00 1.20 .20 
6.10 2.30 20 
6.10 3.40 20 
6.10 4.40 20 
6.10 5.40 .20 
6.10 5.50 -20 
6.10 5.50 20 
6.10 5.50 30 
6.20 Nm! 5.40 30 
6.20 5.40 30 
6.20 5.40 30 

3) 6.20 5.40 30 

. |24) 6.20 5.40 30 

2510.20 5.40 ‘ 

2611.20 5.40 

27}12.20 4¥) 5.30 

[28] 1.10 | 5.30 











ooonougnm 
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TOTAL HOURS LIGHTING 
DURING 1898. 








By Table No. 1. By Table No. 2. 
Hrs. Min. 
January ....210.40 | January....4° 
February. ..186.40 | February. ..355 
March 181.20 | March { 
April.......166.10 | April...... 
May 156.40 | May 
144.30 | June...... 2: 

) 147.30 
August ... 157.10 
September ..169.50 | September. .32 
October... .186.00 | October .. ..374.30 
November.. 204.30 | November ..401.40 
December. .218.30 | December. .433.45 




















Total, yr..2129.30 | Total, yr...3987.45 
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$500.00 Reward! 





Bor 





THE PUBLIC IS CAUTIONED that imitation and worthless 


incandescent burners and mantles are being sold by unscrupulous 
dealers on the representation that they are the genuine “ Wels- 
bach.” 

THE WELSBACH LIGHT COMPANY will pay $500.00 
reward for the arrest and conviction of any person representing 
and selling incandescent burners or mantles as genuine  Wels- 
bachs” that do not bear our trade-mark. 

All genuine Welsbach lights have stamped on the brass work 
“Welsbach System, Patented,” and all genuine Welsbach mantles 
are branded with our trade-mark, “J,” and both burners and 
mantles are sold in boxes bearing our trade name, “ Welsbach.”’ 

All other incandescent gas lamps and mantles are infringe- 
ments of this Company’s patents, notwithstanding representa- 
tions to the contrary, and all manufacturers, sellers or USERS 


of infringing burners or mantles are liable to be and will be 


prosecuted. 


WELSBACH LIGHT COMPANY. 
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STANDARD 


DOUBLE-SUPERREATER LOWE WATER GAS APPARATUS. 


Number of Installations to Date, - - 241 


Total Daily Capacity, 128,825,000 Cu. Ft. 





The United Gas Improvement Gompany 


DREXEL BUILDING, PHILA., PA. 
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ALEX. C. HumMPHRErS, M,E., 
BANK OF COMMERCE BUILDING, 
(3? maSSAU STREET.) 
NEW YORK. 


ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENi 


HUMPHREYS &€ GLASGOW, 





ARTHUR G. GLASGow, M.E,, 
9 VicToRiIA Sr., 
LONDON, &S. w., 

ENGLAND. 


CaBLe ADDRESS, 
LONDON & NEW YORK, 
HUMGLAS."* 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
















cOoxss 
CAS-FLOWN® 
COMPUTER. 









oe 
XM 
a 
— 










ol 








Do you wish to Know 


what size of Pipe to use to convey any quantity of Gas, any distance, with 


any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. 





No 
calculations needed. Saves time, money and mistakes. 


Price, 12x 14 inches, on wooden board, $5.00. 
For sale by 


-&. M. CALLENDER & CO., 32 Pine St.. N. Y. City. 








Goal Tar Genealogical Tree 





MR. T. VINER CLAREHE, of London, Enge., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO, - - 


No. 32 Pine Street, New York. 








THE MANAGEMENT. OF SMALL GAS WORKS. 


A: M. CALLENDE. & CO., No, 32 Pine Street New York. 


By C. J. R. HUMPHREYS. 





Frice $1. 
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NATIONAL GAS=s WATER Go. 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. | 














Plans and HEstimates Upon Application. 





@ 


IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ’ ? 
IRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor. 


AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


EXHAUSTER little space; uses very little steam; saves formation of carbon in retorts; increases yield 
* 10 to 15 per cent. No works too small to use them profitably. 




















Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 357 Canal St, New York. 
Hughes’ oar — ONEILLS OXIDE, 


Is a superior natural Hydrated Oxide of Iron. (NATURAL BOG ORE) 


Will give a higher purification per bushel than | 
a6 Gas Works,” any other material. We ship the pure Oxide | Fo r Gas Pu rification. 


of Iron, containing no sawdust, thus effecting | 
a saving in freight, leaving the consumer to. Has the Largest Annual Sale of Any Oxide 


Their Construction and Arrangement, | ¢72i82 the diluent ata nominal cost. Itis now | angneacagrets 
6 used by the largest gas companies in the West. (45 PURIFICATION AND CHEMICAL CO., LTD, 


1 information, with references to many users, and 
Galivered in any locality, furnished on application to 160, 161, 162 Palmerston Buildings, 


H.W. Douglas (sz: 42n8:2"") Ann Arbor, Mich. (Old Broad St., London, E.C., Eng. 








And the Manufacture and 
Distribution of Coal Gas. 





Origmally written by SAM’L HUGHES, C.E. Fr arson’ =| me Blower 
5 


Rewritten and Much Enlarged by fOR IMPROVING BAD yee 5 a aa AND FOR BURNING BREEZI 
WM. RICHARDS, C.E aghay 


Siecle Net aan acde N’ S AR BURNER. 


OOAL TAR AS FU 
ee PARSON’S “ATR IR JET TUBE. CLEANER, 
Price, $1.65. FOR CLEANING BOLLER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No saie 
A. M. CALLENDER & CO., | unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


82 Pine 8t., N. Y. City. H. E. PARSON, Supti, 67 Bremen Street, Brooklyn, -N. Y. 
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oor PERKINS & CO., 


F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments 


from New York, 


FPhiladelphia, 


Baltimore and Norfolk, 








BERWIND-WHITE GOAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices : 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCciIiENTIEIC BOOE SS. 





AS MANUFACTURE, by William Richards. _ 4to., with 
numerous Engravings and Plates, in Cloth binding: $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER’S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 

CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

RACTICAL PHOTOMETRY: A Guide to the Study of the 

Measurement of Light. By W. J. Dibdin. $3. 

OHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 


RONWORK : Practical Designing of Structural Ironwork. 


By H. Adams. $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and , 


Machinery. $5. 


PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 


COAL: Its History and Use. By Pref.Thorpe. $3.50. 
THE GAS WORKS OF LUNDON. By Colburn. 60 cents. 


The above will be forwarded upon receipt of price. 


HEAT A MODE OF MOTION. By John Tyndall. $-. 


THE MANAGEMENT OF SMALL’ GAS WORKS. 
C. J. R. Humphreys. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


| GASFITTER'’S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R- 
Arnold. $2 


= OF GAS WORKS, by Walter Ralph Her- | | 


ring. 

DIGEST OF GAS CASES. $5. 

Mice “xg eng Be ON REGENERATOR FURNACES | 

m 
DISTILLATION OF COAL TAR AND AMMONIACAL 

LIQUOR. By Geo. Lunge. New edition. $12.50. 

A TREATISE ON THE COMPARATIVE Oe gas eco 
Gok re GAS COALS AND CANNELS. By D.A 

A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 

ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 

HANDBOOK = MECHANICAL ENGINEERS. By H. 

Adams. $2.50. 
$5 


TREATISE ON MASONRY CONSTRUCTION. Baker. 


GAS ENGINEER'S ee HANDBOOK. By Jno. 


Hornby, F.1.C. 


GAS LIGHTING AND GAS FITTING... By W. P. Gerhard. 
| 50 cents. d 


PRACTICAL PLUMBING. By P. J. Davies. $3. 


GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
Butterfield. $8. 50, 


| AMERICAN PLUMBING. By Alfred Revill. 
By| 





$2. 
CEMENT; A Manual of Lime and Cumens. their peste 
and Use in Construction. By A. H. Heath. $2.50 


ELECTRICITY. 


| INDUSTRIAL PHOTOMETRY, with Special Application te 
Electric Lighting. By A. Palaz, Sc. 


| ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


a TRANSMISSION OF ENERGY. By G. Knapp. 


ELECTRICIAN’ 8S POCKETBOOK. By Monroe and Jamie 
son. $2. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts. 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO. 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS, $2.50. 


ELECTRICITY, Its Theory —" and Applications. By 
John T. Sprague, M.LE-E. 


$3. 


If sent by mail or express, postage or express charges 


must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. 
books sent C.0.D. 


All remittances should be made by check, draft, or post office money order 


A. M. CALLENDER &'CO., 32: Pine Street. New. York, 


No 
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the Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


Cong. 


MINES, = Clarksburgh, Harrison Co., West Va. 


WHARVES, - = Locust Point, Baltimore, Md. 
OFFICE, = 640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON, 


AGENTS, 
71 Broadway, N. Y. 60 Congress S8t., Boston. 


W.D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


“Shaner,” Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 








KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush i Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. . 











GREENOUGH’S 


“DIGEST OF GAS CASES.” 


Frice, $35.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent { 


ee CP 


PENN GAS COAL OO. 


OFFER THEIR 


Coal, Carefully Screened ==#Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 

Room 720, Reading Terminal Bullding, Phila., Pa. 
Foints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 











EpmunND H. McCuLLouGa, Prest. CHAs. F. GODSHALL, Treas. . H. C. Apams, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





ProiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. | 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Ae M. CALLENDER & ©O., 32 Pine St., N.* Toledo, o., and PittshHnuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 








GAS OIL. 


26 Broadway, New York Citv, 
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Established 1858. ‘ncorporated 1890. 
Cuas. E. GRecorRY as FI eek hry V. Prest. & Treas. 


J.H. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
—_»e2__—_ 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


een 

Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 

2=ea 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK; 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn,.N. Y¥. 














Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 

FIRE BRICK .. . 

RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7's, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


SSP bine st., Ste Louis, Mo. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Manufacturers of 


TILES, FIRE BRICK. 





Gas Retoris, 


Adam Weber, 


Proprietor, 


-|Manhattan Fire Brick and Enameled ° 


Clay Retort Works, 
Works, Weber, N. J. 


Office, 6383 East 15th St., New York. 





Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 






Fire Brick 


Cay chal 











AND EVERYTHING IN THE FIRE CLAY LINE. 








Works, 
LOOEKEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue, 


Successor to WitLLrIAM GARDNER w Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE-OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 











(EsTABLISHED 1856.) 
p EXCELSIOR FIRE BRICK & CLAY yi 
WORES, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d 8t:, N. Y 
BENCH SETTINGS. 
Fire Rrick, Tiles, Fte. 

Dieses making up all bench. ‘work peg lining test furnaces 

ond (uaneukin Ee ane Fully warranted to stick. 
PRICE LIST. 
In Casks, 400 to 800 pounds, at te gti * omen 


HENRY MAURER & SON, 
ETORT WORK 
Glay Gas KRetorts, 

GEROULD'S IMPROVED RETORT CEMENT. 


= oe oe 


In Kegs less than 100 “ 


Cc. L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Ocntralia, Ills. 


Parker-Russell 
Mining and Mfg. Go., 


_ CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Fail Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Ceke can be used as Fuel in Furnaces. 











Tueo. J. Surru, Prest. J. A. Tayor, Sec’y 
A. Lamaia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Bed and Buff Ornamental Tiles and Chim: 
mey Tops. Baker Oven Tiles 12x 13x23 
and 10x10x2 





WALDO BROS., 102 MILE ST., BOSTON, MASS. 
Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Llustrations., 





Price, $3.00) 





A. M. CALLENDER & CO., 82 Pine Street, N. Y. City 
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WM. W. COODWIN, Prest. ©. N. CULDLIN, V.-Prest. & Treas. H. B. coopwin, Sec. ERNEST F. LLOYD, Asst. Sex 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 





Tandem 
Cylinder. 
Impulse 
Every 

Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


RR 


Single Cylinder. 


{mpulse Every Revolu- 
: tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 
Isolated Electric Plants. 





ESSENTIAL PRINCIPLE.—An impulse at each end of. piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 


economy, long life, and minimum cost in repairs. RECORD. 


Successful and constant use in Great Britain fo 





the pest eight years, Address WW. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 


THE WESTERN GAS CONSTRUCTION:CO. Bldrs. & Gen. Agts. Fort Wavne tnd. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R'm 18, Vulcan Blig,, 8 Oliver st, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 







































Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS BNGINBBERING COMPANY. 


INCORPORATED 
a Conestoga Building, ot leone RGH, PA. 
i, gs er amacms F. L. SLOCUM, Pres’t. 


Gas Works Machinery a all kinds, SAM'L WOODS, See's. 


: Ss PITTSBURGH “WISHER- ‘SCRUBBER, » \ \,) 
: SOLE AGENTS FOR Fi: ml 1 } \ \ \ \p 
| S| FELDMANN AMMONIA MACHINE, ypLAeen / BRPRe. 
Oey ee ee 
uy a ae 























Tor ees Se , Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 





a Faux System of Recuperative Benches. —— 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER, 


Kerr Jlurray Manufacturing Company, 
Steel Gasholder Tanks, 


Sinace, DousLe AND TRIPLE-LIFT CGEASHOLDERS, 
aee— HORIZONTAL AND VERTICAL STORAGE OIJL TANKS sm, 


lron Work for Coal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Huba« Flange, Outside Screw ane Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 











Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











Zo 








as = _— 
Aaa * en SOS oS —— = > 7 b 










































































Triple, Double & Single-Lift y 2 Ow, 44 NS RS. PURIFIERS. 
caSHOLDERS. ft Taal lamictal 
A esa Nee CONDENSERS. 
Iron Holder Tanks, 
Scrubbers. 
ROOF FRAMES. 
Bench Castings. 
Girders. 
OlL STORAGE TANKS 
BHAMS Boilers. 

















Three Four-Lift Gasholders, each of 4,289,600 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 
Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


Price, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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ime: Fe, DD. WOOD & CO. ett 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE| GAS HOLDERS 


eit ian on Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 


TH E MITCHELL SCRUBBER _| PEASE’Ss PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 
















































(PATENTED) CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. set 0 oy lm gla 
. THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. + HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Tronwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0rricts= Bridge & Ogden Sts., Newark, N. J. 


aap: The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JR., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 

















BUILDERS OF 


Gas HExXolders. 


Single and Multiple Section Gas Holders a Specialty. 


MIE” STEEL GAS HOLDER TANKS. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


J Selt- -Sealing Retort Mouthpieces & Lids 


= a For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! To Gas Companies 




















Dae: LOOMIS PROCESS. | wunvese cre mummnss + mmr mm 
Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under s stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, : Also, SERVICE DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. 
co. A. GEFRORER, 
BURDETT LOOMIS, - - Hartford. Conn. 248 N. Sth St, Phila., Pa, 
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PTET 
XK Aa ADE 


H. RansHaw, Prest. & Mangr. T. H. Brron, Asst. Mangr 
WILLIAM SrAcey, Vice-Prest. BR. J. Tarvin, Sec. & Treas. 


‘THE STACEY MANUPACTORING C0 


GASHOLDERS, 


Of any Capacity, mith or without Wroaght Iron or Steel 
eee Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benehés, Roof Frames, 
OIL STORACE TANKS. 
Pressed Steel Mouthpiece Lids, 3elf- 
' - Sealing Mouthpiece Lids. 











- Cincinnati, Oho. 
GEORGE SHEPARD PAGE’S SONS, 
AGENTS FOR 


The Ammonia Washer-Scrubber 


The Ammonia Serubber (late ‘*Standard”™) has been before the American Gas 
Engineers for the past nineteen years. During that time many improvements have 
been made by the builders, the Isbell-Porter Company, until to-day it stands at the 
head of all Scrubbers...Thefactof there being nearly ninety in use, with a combined 
capacity of 70,000,000 cubiefeét per 24 hours, is of itself sufficient indorsement of its 
merit. There is no other Scrubber built giving so little back pressure and so much 
area per thousand cubic feet. Do not be induced to put in a Scrubber until you 
have acquainted yourself with the AMMONIA SCRUBBER. 


Write for Circulars and “Blue Prints. 
69 Wall Street, = -. New York City: 








GEORGE R. ROWLAND. 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
siruction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Uffice, No. 245 Broadway, N, Y. City. 





W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


; 269 Front Street, East. Toronto, Canada. 
enspuicoens or tHe IMPROVED LOWE WATER GAS APPARATUS. 


Designed to give the Greatest Efficiency when using. any kin] of Oil, Anthracite Coal, Gas 
House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeléd 
Catalogues, Plans arid Estimates Furnished upon Application. 














WM. HENRY WHITE, 





No. 32 Pine Street, - - = New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited 


‘ Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa 


BUILDERS OF 


---Gasholders~ 


Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES 7 FLOYD'S SONS, ““Gregon Iron Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Costin Dogenecative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, ’nds, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tp useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R. I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. fY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 
































BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


The order for this Triple*Lift Holder and Steel Tank was received.by the Logan.lron Works 


from the Union Gas Light Company, of East New York. The contract was completed and the 
Holder was in actual use in 90 days from receipt of order. Capacity Of Holder, 500,000 Cu.Ft. 
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THE OHIO PIPE COMPANY, 


torre WARREN FOUNDRY AND MACHINE CO., 











SS" Aa CAST IRON WATER AND GAS PIPE, 


Cast Iron Gas & Water Pipe,| Rnablished 1856, Werks at Phillivburgh, N. J 


BRANCH AND SPECIAL CASTINCS. New York Office, 160 Broadway. 
Joists, Cellar Grates, Sash Weights, etc. 
Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 











Davip Leavitt HouGu, 
26 CORTLANDT ST., N.Y. CITY. GEORGE ORMROD. Mangr. & Treas.. Emaus, 






















"CHICAGO, JOHN DONALDSON, Prest., Betz Bide., Phila., Pa 
NEW "YORK, 
Consulting Engineer, w228UMMoiy)* .EMAUS PIRE FOUNDRY, 
Inv catigations sand Appraisals. guna: F- eal NG En : CI 
Contractor. vi VASA ATER. PIPES. ep 
Machine a struts 4 GENERAL FOUNDRY WOR, CAST IRON PIPE AND SPECIAL CASTINGS 
Special Agent for Selling & Purchasing. PO ny go a 











1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, - - - - - - $5.00. 
A. M. CALLENDER & co. - - No. 32 Pine Street, New York. 


EBEstabl shed iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


, 7 ~ ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 














The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur 
chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 20,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


511 West Twenty-first Street, 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. CHICACO. 
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NATHANIEL TUPTS METER CO, 


63 Beverly Street, Boston, Mass. 


MANUFACTURERS OF 


PRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


Apparatus for the Chemical Testing of Gas and Gas Liquor. 








\} 






























CHARLES E. DICKEY. JAMES B, SMALLWOOD. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
~m— “Perfect” Gas Stoves —z- 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 





























FACTORY AT BRIE, PA. 








Use Keystone Meters. 


Royersford, Pa, 
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American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 











be readily readjusted 














« | when the scale of gas rates is changed. | 


HELME & McILHENNY. 


Established 1848s. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc, 


ma METERS REPAIRED.» 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 























a” 


FIELDS ANALYSIS 


E"or the Year 189G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 





JOHN W. FIELD. Sec. & Cen. Manger. of The Gas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 








This is the best time 
to look after your repairing. 


Seventy per cent. of old meters run slow. You are losing money 
on them. Let us put them in shape for you, a few at a time, until your 
entire meter equipment is made as good as new. It is better to attend 
to this matter now, before the Gas Stove season is at its height. Prob- 
ably we can do such work in our factory better and cheaper than you 
can do it at home, and just now we can do it promptly. 








The BUHL METERS are as good Meters as you can get. 


DETROIT METER COMPANY, = = Detroit, [lich. 


















































= 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc.,, 


Ivos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
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DEMONSTRATION 
It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 
- A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 
The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 


Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 


The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas ‘ios 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


THE OTTO GAS ENGINE WORKS, Inc., 33d & Walnut Sts., Phila., Pa. 
* NEW YORK, 39 Courtland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 









